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the Lawrence Hall Of Saience, Berkeley, Calitornia

O October 8-10, 1989 the Us Department of Eneigy. the Lawerence Hall of Sarence.
coned the Lawcrence Borkeley Laboratory sponsored a Math Saence Fducation Action
Confercrce tin Berkeley, California The conferenice was co-chamred by Advural James D
Wk, secretary of Energy. aiied D Glenn T Seaborg, Charrmeann of the Lawrence Hall
of Screrice Nearly 250 saontists, cducators, bustiess executires, an ! gorernment ledders
came together to decelop s concrete plaon of action for restrictirnig and revitaliziong
mathematics and saience education Ther larget was o improce education for ai entire
cobart of children—the Class of 2007, the children born this school year—and therr
gorerning prinaple was one of collaboration, both betieeen Federal agencies, and be-
treen pubiic and pricate sectors What followes 1s the yeport of the conference co-Chatrmen
and participadits
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v Glenn T Seaborg V James D Watkins
¢ havman Admral, US Navy (Retned) :
Tawrence Hall of Scrence Secretanry u/'l*'norgr %
“We believe that
strengthening ‘;
matbematics and
science education
’ is not just the right :'
course of action ‘
Jor the Nation —it
is the only course.”
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OVERARCHING PRINCIPLES

OUR MOTIVE

he primany mission of the U S
Department of Fnergy s to supph
the Naton with the energy resourees,
technologies, and mtormation needed to
ceononne progress and natonal secunty
To fulfill that responsibility . the Secretary
of Energy must be able to stalt the Depart-
ment with nghly quahbed mathemaucuans,
scientists, engiects, and echmenns Just as
mportant. the Secretars must be able to el
apon a4 saentitically and echnologieally
informed atizenn o help chart a course ton
public energy policy

On both counts the nission of the Depart-
ment s m jeopards

By eveny medasure our schiools are Luling to
produce saentfically nerate graduates
student achievement i mathematics and
screncee s unaceeptably low espectadls com-
pared with that of our international countetr-
parts  Too many voung people—particu-
Luly female and mimonty students who
represent o Largels untapped resource—lack
the preparation they need o wdvance o
lugher education and o careers i saentific
and techmeat hields
recen e tramning of the depth and currency
required to dehver mathematies and saence
mstruction m o wan that sparks stadent

Too few teachers

mterest Public knowledge of saentfic and
techmeal subjeats s alamungly madequate
i light of the comples issues our \atton
faces

The Departiment of Energy has adiredt stake
m the quahty and distibution of mathemat-
s and saence education in the Nation

W e convened this Conference because the
problem cannot be solved without the
collaboratn e efforis of all key pubhc and
prvate parties and because the Department
ol Encrgy can make @ unique contribution o
facthites and human resources to the cause

In preparing tor this conterence. we reahzed
that the duldren born today will graduate
from lugh school i the vear 2007, the fitueth
anninersany of the Liunch of Sputnik, the
event wihich began a post-war tevoluton in
muthematics and saence educanon i
Amenaa To reach this unique conort of
students, in addition o the nullions of
children already 1 school, we have estal-
Iished the year 2000 as the target tor accom-
phishing the goals outlined m this docament,
<o that our efforts will move m comuncuon
with those of the President and the Gover-
W e consider this the nedr-teim time
frame i which o take the acuons necessan
o sustaun lasung change

Nnots
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W e endorse the tollowing goals, to be adhieved by the vear 2000

1. Students. Amcncan clementary and secondary students wall recene excellent
preparation n mathemates and science m evens grade

Performance  American students will be the bestin the world m then knowl-
cdge of mathemates and science

Cornculiom The Naton will have in place an integrated, interdisciplinary
core curncalum for mathematics and science m pre-school throughe lngh
school

2. Teachers. The Naton s mathemancs and science eaching professionals will
attan then nghttul place as tull-share partners in the saentific community and
will become empowered to prepate this generation of chddien for ives of
discovery in the 21st Centuny

Enrichment Each year 1076 of the Naton s teachers will be provided with
high-qualiv teacher enhancement programs i hands-on science

Pertnens  Saentists, engmeers. and mathematicians will senve as volunteer
expert educaton partnets to bring cutting-cdge ~ wence mto the Natton s
classrooms, i numbers equaling 1000 of the teaching force

3. Underrepresented Groups. Significanthy greater numbers of temale, numonty
disabled. and disadvantaged students wiall complete a k-12 education program.
advance to the highest tevels of mathematies and saence education, enter
careets i mathematics and saence, and complete teachmg programs in these
hields

4. Public Literacy. Citzens will understand and dernve exatement from confront-
g new fronuers m science. mathemates, and technology and wilt appreaate
therr potental tor bettening our soaety and our world

science Alhances  Mathemaues and science commanity athances indluding
partners from government, education. and busimess, will be established o
significanthy expanded in 1070 of the Nanon s school distiicts over the neat
2+ months

5. Competitive Work Force. The Nauon will have a dinversified work fotce,
competent m mathematics and science and equipped to meet the echnologieal
demands of the 21st Centun
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potentidl o seta highly visible and creatnve

example of educanonal collaboraton tor the Open then doors to then surrounding
Federal Government and the prinate sector schools and communities

The Department has exeellent resources and

program models that have been httte known e Develop programs for students and

for too long  1ts tme to move these pro- teachers that wall be medels tor the entire

arans out of the shadows and in so doing. Fedenl government

| OUR STRATEGY

i

i W ¢ believe that the Department of Fnergy, scrence educanon in the Naton  Spe-

| with s unpatalleled collectnon of saentitic ahicallv, we are asking the Departiment s
laboratonies, faahtes, and experts, has the Lihoratones and facilities 1o

|

nspue other Federal agendies and the

private secton o develop smular models of o Collaborare with the busmess sector,

cooperation unnersities, school districts, other labora-
tortes, saence-technology centers, and

!
\
l
\s Co-Chatrmen of the Math Saence Fdu- community groups in order o uprose
cation Action Conterence, we walb imtate math and saence educaton,
and support @ series of vigorous and mime-
drate steps to use he Deparument’s re- ¢ Encourage volunteerism and communin
sources o help strengthen mathematies and senvice from therr emplovees
“Our: imissioniis t0.ensir

- — Secretary Watkins -

Secretany James DWW atbns

[




4 CHAIRMEN'S STATEMENT

W eare not suggesting, that the Department
of Fnergy can replace the schools or the
State and local educatonal agenaes as the
prman providers of nstructon. Incarning
out mordel programs. the Department will
respect the knowledge and leadership of
those wath the et responsibihiny tor educa-
ton and will buid on the many excellent
Federat, State and local eftorts aready
undenvan

W e wllalso forge hinkages with other
entiies with a stake i mathemates and
science educanon, induding the Departiment
of Fducauon, the Natnonal Saence Founda-
ton (NSE, the Natuonal Actonautes and
Space Adminstianon (NAS O and other
Federat agenaies, the White House. the
Congress, the Governors, State legislatunes,
State eduction departments, higher edaca-
uon mstututions, school boards, admimistia-
tors, prinapais, teachers, saentists, saence-
technology centers, museums, pubhic
hibranies foundations, corporate leaders,
parents, anid the generat public

The next secuon of the Chanmmen s State-
ment spetts out our recommendations and
strategies tor achieving the atorementoned
godls  These goals are closely abigned wath
the Navonal Education Goals announced in
the President’s stte of the Umion address
and were produced wath an awareness of
the results oriented model tor rctorming,
cducation that emerged trom the President's
Educaton sununit with the Governors in
Charlotesviile, Virgmia

Building a DOF Model  describes the roles
ol DOE Nauonal Laboratonies and leadership
i implemenung a moded of educauonal col-
laboranon, and the final secuon sets torth a
bluepnnt tor a Federal interageney eftort 1o
mprove mathematics and saence educa-
tion

The goals. recommendations, and strategies
in this Chairmen s Staitement are not the only
outcome of the Berkeley Conference ‘the
participants, meetng i small working
groups, produced an mpressie array of
pubhc-private projects tor revitahzing
mathematies and saence educauon that can
be mtated by the begmnimg ot neat school
vear These projedts range trom linuted
local commutments to broad nauonal ones
Jnd e reported i aseparate section of this
document. enutled Workig Group Reponts.
We consider the many creative and speatic
projects enumerated i Workiong Gronp
Reports to be an mdispensabte amphticauon
of the strategies outhned in this Chairmen's
Statenment

W e recognize that the thiust ot our goals
and strategies may represent a change of
nussion and a new way of thinking for
Federal agenaes and ther pubhic and
private partners

We believe, however. that strengthening
mathemuatics and science educatuon through
cotlaborauon is not just the nght course of
dction tor the Nauon—it is the only course,

"1
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“Our Nation is at risk. Our once unchallenged preeminence n. conmaerce,
industry, science and tecbnological innovation is. being oveﬂam by conqpeti
tors tbrougbout the world. If an unﬁ-lendb' power bad aueinp‘fed to. lmpose

this to bappen .o ourselves. We bave' in_qﬂ’eqbeenc‘” ‘ A
untbinking, unilateral educational disarmament.” e . A‘,f

Dr. Seaborg quoting f-2:n “A Natioi at Risk”




6 CHAIRMEN'S STATEMENT

CHAIRMEN’S

RECOMMENDATIONS AND STRATEGIES

onference participants proposed
recommendatons and stritegies
for achieving cach of the goals

I ted above

Implenzenting these recommendanons and
strategies will requure acton from all the
partners represented at the Berheley Conter-
enee, 1o many o name, and will require
concerted Vederal eftort and leadership frone
the Wihite House, the Departiment of Educ.:-
uon. the Nauonal Saence Foundation, wie
Natonal Acronautes and Space Adminstra-
ton. the Bepartment of Energy. and othet
agences m partnership with the private
sector,

]

secretary Watkins and Dr Seabyng

G AL #1: STUDENTS

By 2000, American clementary and secon-
dary students will receive excellent prepara-
non in mathematics and science inevery
grade.

e Peyformance. American students will be
the best in the world in therr knowledge
of mathematces and science.

o Curricrlm The Nation will have in
place an mtegrated. interdisciplinary core
cumnculum for mathematics and science,
pre-school threugh high school.

Recommendations/Strategies:

b Weathirm the principle that every stu-
dent must and can study mathenatics
and science every year, pre-school
through high school. as a part of the
core curricium,

2. The Department of Energy (DOE). the
National Science Foundation (NSF), the
Departiment of Education, the National
Acronautics and Space Administration
(NASA) and other Federal agencies will
support the efforts of the President and
the Governors to establish a consensus
on what students need to leam in
mathematics and science and by what
ages they should know 1t

3. We believe that this consensus must be
buillt upon the recent work of the
American Assoctatton tor the Advance-
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ment of Saence (Project 2001), the
\ationd! Counctl of Teachers of Mathe-
mates, the Nauonal Saence Teachers
Association. the Nanonal Acadepy of
saences, the Navonal Academy of Engt-
neening, the Natonat Reseaich Counal,
the Mathematcal saences Educanon
Board. the Nauonal Science Resources
Center. and other refevant research

W e tecommend establishing a natonal
goal of ncreasmg the number of stu-
dents taking chenustiny . physies, hie
saences, and advanced mathematies
courses Dy 1000 cach vear betw een now
and the vear 2000

W e enceutdge altenhon o new con-
cepts andd curncula for mspinng aver-
age” swdents to continue m the mathe-
matics and saence pipehne.

W e behieyve that the study of mathenat-
1s and science can be enlivened by en-
couragmg “hands-on™ expenences both
mside and outside the classroom. and
that by the vear 2000, all elementan
and secondany schoot chitdren should
have these expenences avaitable to
them each vea

Ve advocate the etfors of sche s, fann-
hes, and the media to change student
athtudes about mathenatios and science
by stessing the degree to which success
in these subjects depends on ettort, not
just abglity

W ¢ suppotnstructionat approaches in
mathemauces and saience that involve
the tanuly in the educational process

DOFE wilt work with NasA. the Nanonal
Science Resources Center. other Federat
agencies, saentific and educaton asso-

0

l )

ddations, and e busmess and tounda-
tion communities to dey elop an on-line
computer data base containing inforna-
ton on new and mnoy ative mathemat-
1es and science instructional ap-
proaches, materials and expenments,
which students, educators and parents
will have access.

As a collaborative project, DOE! NSF.
NASA and other enuties with ¢ pertise
m system integration will develop a
framework that uses government
research institttions and industry' 1o
updhate mathemaies and science
curriculum content. materials, and
deliveny systems

DOE Laboratories will become imvoh ed
m daveloping mteractiv ¢ educational
software, educational technologies. and
other advanced instructional tools that
are maginative and pedagogicatly
sound

We are concerned by the serious dete-
noration of mathematces and saence
tacthiies and equipment m our Nation's
schools  Theretore, we commit DOF to
working with appropriate Federal agen-
aes, the Natonal Governors’ Assockt-
ton. the Educanon Commission of the
states. and the Counal ot Chief State
schoot Officers, 1o 1eview the Federal
leboraton im entony tor resources that
can be made avatdable 1o schools and
help place them

CHAIRMEN'S STATEMENT 7



8 CHAIRMEN'S STATEMENT

GOAL #2: TEACHERS

By 2000, the Naton s mathematies danf sai-
ence teadhing professionals will attam thar
nightful place as full-share partners in the
saentific community and wall become
cmpowered to prepare this generaton of
children tor ves of discovery inthe 2ist
century

o Drichment Fach year 1000 of the
Nauon's teachers will be provided with
high-quahty teacher enhanceiment
programs in hands-on science.

o Partners  Scientsts, engineers, and
mathemataans will sene as volunteer
expert education partners to bring
cutting-edge saence into the Nauon's
classrooms, in numbers equalling 107
of the teaching torce

Recommendations/Strategies:

13 Working with the President’s Saence
Advisor, DOE will propose a moded for
integrated Federal private sector action
o provide hugh-quahty teacher en-
hancement in mathemaues and scicnee
o 1o of the Nation's teachiers annu-
ally, <o that by the wirn of the centuny,
development programs will have
touched all K-12 weachers

This program will mctially target eachers of
clementany and nuddle school students, and
expand o indude greater numbers of hugh
school teachers in ensuing years. The pro-
gram wil} build on existing DOE. NASA and
private sector models to offer teachers a
chanee to participate in real world research,
and will ensure that tainang 1s attentive o
CUILY ISsUeS

It We endorse recent successtul efforts to
mcrease the number of hughly qualdified
mathematicans, saientists, and engi-
neets entering the precollege mathe-
mutics and science teaching profession
by stueamlining or ievamping creden-
tahing and certification

Through s Navonal Luboriatories. DOE will
work with teacher associations and State and
local education agencies to develop or assist
model credentinhng programs to encourage
persons from mathematical and scienufic
ficlds who have or are willing to secure the
credentials needed 1o become weachers,
emphasizing both skills and subject matter
hnowiedge.

1S We encourage qualified scientists, busi-
ness people. retited professionals, and
others with appropriate backgrounds
and sKills to serve as unique cost-free
teaching resources in the schools, to
dssist and supplement the mathematics
and science eaching force, and to bring
cutting-edge science into the classroom,
in numbers equaling 100 of the total
teaching force,

DOE will work with the Department of
Education, the Office of National Service. the
American Federation of Teachers, industry,
higher educaton institutions, the elementary
and secondary education community, and
parents, to create 4 model that coordinates
these volunteers and provides them wath the
necessdany preparation to enable them o
assist teachers in the most effective way,

¢ g.. by serving as team teachers, guest
lecturers, substitute teachers. or classroom
para-professionals

1o, We urge rederal and other faboratories
to initiate or expand creatn e outreach,
summer and other programs to encour-
Jdge young people, especially minority
students, to become mathemutics and
science teaches.

17 DOE will expand summer rescarch
cmplovment opportumties for eachers
i its laboratories to offer them hands-on
research experiences., to provide needed
dugmentanon of their safaries, and o
enable them to bring current science and
technology immediately back to the
classroom




GOAL #3: REACHING THE
UNDER REPRESENTED

By 2000, significantly greater numbers of

female, mmonty, disabled. and disadvan

taged students will complete a K-12 educa-
tion program, advance to the highestievels
of mathemaues and saience educaton, en-
ter careers i mathemates and saence, and
complete teaching programs in these fields.

Recommendations/Strategics:

18, We support a natHonal effort o mcrease
the number of minority and female stu-
dents enrofled i mathematies and
science courses at all grade fevels by at
least Fw annually

19 We recommend that Federal labotato-
nes and other saientific fudlities focated
utareas with large nunorty populations
develop model outreach programs for
providing hands-on science experi-
ences, education, mentoting, residential
acadenues, and other activitios, on a
long-term, sustained basis. to students
from underrepresented groups

20 DOE will expand its afliances with
Fistoncally Black Colleges and Unnver-
sities, prinurity Thspanie colleges and
unn ersities, and other minority msttu-
tons to ctease the number and range
of programs wimed at pre-college
minority children

21 We believe that DOE and other Federal
agencies mus work with women's and
minority professional societies, such as,
but not limited to, the National Action
Council for Minonties in Engineering,
the Society of Hispane Professional
Engincers, the American Indian Science
and Engineering Society, and Women in
Saience and Engineering. to develop
strategies for increasing the number of
female, minority, disabled, and disad-
vantaged students in mathensatics and
science,

These strategies nught include developing
mentor and role model relatonships,
spreading positive messages about mathe
matics and science through the media and
conenunity organizatons, helping students
understand the education required ‘or
scientific and technical careers, and activeh
promotng mathematics and science as a
viable, rewarding carcer chiowe for female
and mumnority students.

22, We encourage every Federal agencey to
build upon the work of the Task Force
on Women, Mmortties, and Hands-
capped in Science and Technology and
o incorporate the Task Fored's recom-
mendations into their programs

23 \We encourage Federal liboratones o
develop programs that use hands-on
mathematics and science, mentoring,
peer tutoring, and other technicues to
help prevent students from dropping
out,

24 Wesupport the expansion and rephea-
uon of exemplary collaborative pro-
grams for underrepresented students.,
such as the Mathematics, Engineering,
saence Achievement (MESA) program

25 DOF will work with NASA to stimulate
nmnonty student interest i saenee h)
emphesizing the contributions of
minority scientists mn space

20 DOE will support the Mathematical
Sciences Education Board in s efforts
to mprove nattonal coodination of
projects involving mathematics educa-
non for nunotitics.

I~
N

DOE and the Lawience Hall of Saence
will work with the National Action
Council for Minoriues in Engineering,
Inc (NACME) and the private sector to
design a modern, hands-on laboratory
scienes component tor elementan
students in schools i predommantly
minority communitics

16

CHAIRMEN'S STATEMENT 9




10 CHAIRMEN'S STATEMENT

GOAL #4: PUBLIC MATH/

SCIENCE LITERACY

By 2000. anzens will be able to understand
and dern e excitement from new frontiers in
mathematics, saience. and technology and
will appreciate therr potennal for betenng
our society and our world.

Recommendations/Strategies:

25

29

30

3l

As secretan of Energy and Charman of
the Lawrence Hall of Science. we will
undertake an effort with the Advertising
Counci of America to develop a coordr-
nated media plan to reach the general
population and the Nauon's young
people with the message that the
mastens of mathemanes and saence 1s d
tun and achievable goal and s vital for
understanding the technological soety
of the 21st centun

We turther encourage the adopuon by
Gl Federal agencies of NASA s Misston
to Vars initanve as a rallying point
dround which to butld exating saience
education and awareness programs.,

We recommend that Federal agenaes
merease their work with the education
community, the mass medua, science-
technology centers. museums, public
Iibranes, + ¢ private sector, parenis and
the public o mprove mathematics,
saence, and technological literacy of
“average” and low -achieving students,
not just tor the bnghtese students

We encourage the weaders of Federal
factlities to reach out to surrounding
communities and provide opportunities

Ry

33

31

tor students, teachers, parents, and
other community people to come into
their faciliies to participate in exciting
and highiy visible scienufic projects
designed especially for a lay audience.

We urge the development of a network
of science and mathematics profession-
als trom DOE and other Federal agen-
cies and the private sector who will
volunteer in their communities to
promote mathematics, science and
public literacy programs in and out of
school

We advocate a nanonal outreach cam-
pdign o convey the message that
knowledge of science is needed o
understand our soctety and our world
and to make wise public policy choices,

We propose that public and private
agencies, institutions, and organizations
burd public literacy programs around
evens such as Earth Day and National
Science and Technology Week o
dlustrate how scienee and technology
can help sohve environmental problems.

DOE wil! develop a nunimwim of 10 pilot
programs that delinver mtergenerauonal
mathematics and science experiences o
children and parents i an integrated
fashion and in conunction with Head
Start and other catly childhood pro-

grams.,



GOAL #5: A COMPETITIVE
WORK FORCE

By 2000, the Nation will have a dinverstfied
work torce, competent in mathemates and
science and equipped to meet the techno-
fogical demands of the 2 1st centun

Recommendations/Strategies:

30 We beheve tat improving pre-college
educiton, begimmng at the cathiest
grade levels s the onh way that the
Umited States can iacrease the tutare
supph of well-tramed scientists and
engineets

37 DOE will undentake a program of out-
reach s faboratones to educate

people n the surrounding communities,

especially voung people. about scien-
ufic and technical career options and
the preparation required to puisue
these careers

38 We urge the Federal govemment and
the private sector 1o use therr scientific
facthues end personnel to ofter summe
and academic vem nternships, appien-
tceships, worksite programs. and other
appropriate outreach actinvaties o
encourage and expose students to
mathenuties. science. and technology
cdreers

39. We encourage governmental and pii-
vate agencies and institutions to remove
admunustrative obstacles that may
mpede science and engineering
personned from working with students
and teachers o bring current scieree to
the future work force

CHAIRMEN'S STATEMENT 11

10 We believe that the Federal government

13

should work with the business commu-
nity o help strengthen relationships
between the private sector and v oca-
tonal and technical training institutions

DOE and the Department of Labor will
collaborate ¢ n a project to create a
profile of future jobs, based o
Workforce 2000, that describes the
mathematics and science skills those
jobs will require  This profile wall be
amed at children in grades K-8 and wiil
be dissenunated to schools

W ¢ encourage professionadl saenufic
and mathematical societies to help
comey to students more precseh what
prepatation s needed tor scientific and
technical careers. 1o stress the need tor a
solid background in mathematics and
screnee education in non-scientific
careers, and o work to stimulate
student interest in these careers,

We recommend that educanon and
traming insttutions highlight then
preparaton programs tor the jobs of
the future. in such entical areas as waste
management, enyironmental restora-
non, and aliernaunve energy dev elop-
ment
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BUILDING A DOE

The Role of the DOE Laboratories

Fhe secretary of Energy has challenged the
DOE Lboratones and facilines 1o devise de-
taded plans to help suengthen mathemauces
and saence educauon in the schools  Many
Aready have exating projects underway tor
teachers and students, Our intent 1s to build
upon these excellent ettorts and use them to
guide the rest ot the Depanment. and even-
tually to otter a comprehensi ¢ model for
other Federal agencies that have saentific
Laboratonies, equipment. and eaperuse

As we envision i, the DO model would
mdlude

o Long-term, sustamed pannerships with
selecied uiban and rural districts and
communities

e Suong cotlaborunon with teachers, admin-
ISLAtors, unn ersities, the business sector
and other appropriate partners at all

stages

o \olunteetsm and sharing ot knowledge
by saentsts, engineers, and other statt

e Elimimauon ot adnunistrauve obstacles to
torging partnerships among faboratosies,
schools, busmess, and community
roups

* Bulding on the resalts of the firstyear of
mplementation, DOE will increase the
number of pannership programs cach
vedr

The model does not imvohve Lirge amounts
of new money  The mulubithon dollar

MODEL

network of Liboratortes s already there; the
people are already i place. Physics research
cquipment. for example, can be wrned into
physics education equipment

spectfically. the National Laboratories
participating in this conference have under-
taken the following initiatves

Chicago: Through Argonne National
Laboratory and the Fernu Netional Accelera-
tor Laboratory, DOE will work with the
Department of Education, NSF, the Chicago
Public Schools. and the Chicago business
communuty o mplement two national
models to improve mathematics and science
cducanon and upgrade the skills of teachers
in uthan school districts. the Chicago Sci-
ence Explorers Program and the develop-
ment of a prototype for a specialized mathe-
matics and saence teacher development
acadeny

California Bay Area: "hrough the Law-
renee Berkeley Laboratory, the Lawrence
Livermore Natonal Laboratory. the Sandia
Natonal Laboratories and the Stanford
Lincar Aceelerator Center, DOE will establish
an urban partnership program targeted on
the Oakland Public Schools and other Bay
Area schools, i cooperation with the
Lawrence Hall of Science, the University
ot Calitorma at Berkeley, other higher
cducation mstututions, and the business
community,

Pacific Northwest: Thiough the Pacit
Northwest Laboratory. DOE will establish
paitnerships with the Seaule, Portland. and




Yahima Vallev school Districts, in conpune -

tuon with the Pacifie Saence Center and the
Oregon Museum of Saence and Indusiny, o
tamget black, Hispame and Nane Amencon

students

Tennessee: Oah Kidge \atonal Laboraton
Oak Ridge Assocuated Universites, and the
school distncts of Chattanooga and Roane
County, Tennessee, will collaborate on
educational programs responsive to the
spectal needs of nmority and disads antaged
children and their teachers Inaddinon, Oak
Ridge Nauonal Laboraton and the Universin
of To aessee will cotlaborate on a pitot
Hrogram in alternatne certification and a
Young Scrence Feachers Program

New Mexico: the Los Alamos and Sandha
N\ationdl iaboratones, in comunction with
New Mexico public school svstems, New
Mexico teacher tamnimg mstitutions, and the
Mathemaues Engineenng. Saence Achieve-
ment (MESA) Progiam will estabhish a
nuddle school teacher enhancement pro-
gram to help teachers more effectively each
the region’s student populaton, largeh
Fhspanic and Native Amiencan

Intermountain West: 'Tl.c Idaho Nauonal
Engineering Libotatony swilb work with rual
school districts in the Intermountan West,
startig with Idaho school districts,

to rarget rural students who Lack access 1o
adequate saence laboratony facihiies

New York: Through the Brookhaven
Nanondl Laboratory . DOE wall w ork with
school districts m sutfolk County. New York,
and with the Brony Community College of
the City University of New Yotk to expand
and rephicate local communiy -based educa-
tonal partnerships and to develop a technol-
0@y ranmg program targetng mnonty
students

The Role of the DOE Leadership

The Searetany of Encrgy will marshal re-
sources, monttor progress in the mplemen-
tation of action projects. coordinate DOF,
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prnate sector. and miergovernmental efforts,

and mitate expansion of successful projeds
to other Federal agences,

In addition, with the support of the White
House. the Secaretany of Energy will take
the foltow ing actions, resulting from the
Betheley Confetence. 1o help implement
the DOF maodel

National Energy Strategy. 'The torthcom-
mg Nationdl Energy Strategy wilt mclude a
chapter on the role of mathemanes and
scaence educaton i enabhng the popula-
ton to niake better informed evatuauons
and pubhc policy dedsions on saience and
technology issues, as well as idenufying
options for strengthenmg mathematies, sc-
ence. and engmeering educaton,

Secretary of Energy Advisory Board.
The Seactany waill aeate a board of experts
with a mandate to advise the Secretany on
cducanon, science, technology tanster, de-
fense production, and energy poticy, and on
Wavs to create and strengthen prnate sector
parterships o mplement the educaton
mitatives mn this report

Streamlined Credenticling. The Seactan
wil' work wath the Department of - Fduca-
ton, the Governors, State boards of educa-
uon. State education depariments, teacher

dssocLtions, msttutions of hugher educaton,

and other appropriate bodies to develop
wavs (o stieamhne credentiahing o that
muathematics and saenqge experts can be-
come cducational resource people o
assume new careers as aredentaled
teachers
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Teacher Employment. As on adjunct to
ongoing programs, the Secretary will ex-
pand summer employment opportuntties for
teachers in Federal and pravate sector
Liboratones o meke teachers full-share
partners m the \ation s scientfic commu-
iy, to provide needed augmentation of
then salanes, and to upgrade their shalls

Teacher Demonstiration Laboratory.
DO will estabhish one model teacher dem-
onstration Laboratony ai a DOE Natonal
Laboratony to provide low-cost, efteaine,
and hands-on learming expenences for
teachers and students and to offer expen-
ments that cannot be conducted i school
laboratones  In subsequent years, DOE wall
expand the program to additonal sites, unul
L DOE Natonal Laboratonies are mvobved

Science Alliances. 'The Secretany will work
with the Othee of Natonal Service o estab-
ish local mathemaues and saence commu-
mty ahances or sigmibicantly expand exisung
alliances, i 1w of the Nation's school
distncts over the neat 2+ months - These all-
ances will mvolve DO fachties, other
government facihties, the education commu-
iy, and ndustny and will meet wath tocal
teachers, adnmunstiators, elected officls,
and representatines of saence-technology
centers, PTAs churches, anvie organizations,
toundatons, and businesses, together. they
will idenufy ocaf needs, set local goals,
wentfy successtul programs, adapt these
programs to local conditions, and develop
plans that use schools: communtties, and
home as places o fearmn mathematics and

saenee

Partnership Registry. The Seactan will
tthe the lead i assembling an mventon of
successtul mathematies and saience educa-
ton partnership programs involving Federal
agendies workig with other pubhc, prvate
and comnunmity partners, 1o provide success-

|
|
ful instruction to students, parents, and
teachers

Inventory of Hands-On Projects. By the

start of school year 1990-01, the Secretary

will have medhanises in place for conduct-

ing an myventory of its faboratories and

programs as well as those of other Federal

agencies for existing hands-on science

programs for students, parents. and eachers.

Upon completion, this inventory wiil be
chsseminated to the White House, other

Federal agencies, the Governors, State

legistators, State educaton departments,

cotporate feaders. the public, and nationat
ASSOCtons representng administrators,

school boards, prinapals, weachers, and
science-technology centers this informa-

uon will be also included in an eaisting on-

hne data svstem to provide dial-up linkage

trom any location in the country

Superconducting Super Collider. The
superconductng Super Collider (855C)
Mussion represents a rare opportunity for
students and teachers 1o gain aceess to front-
hne scientific research, The Secretary will
mahe mathematics and saence education a
fundamentat part of the SSC project from s
mception  In partnershup with the State of
Teaas and the private sector, DOE will put in
place an advanced educanon and communi-
cations technology to link teachers and
students ditectly o mathemanes and scienee
1esearch,

State Task Force. The scactany will senve
as a member of the Education Commission
of the States task torce on umproving mathe-
matics and science education through State
actions  This task force will link States to
national and Federal resources, suggest
strategies and poliy options o States to
restructure then education system, and
mprove mathemates and saence educa-
tion




National Science Day. In cooperation
with NSF, NaASA, other Federal agendies, and
hugher education insututions. the Searetary
will estabhish a natonal science propect for
hands-on scientfic data collection that
directs students natonwide to make meas-
urements on the same day.

Instructional Materials. The Secretan
will ask DOE laboratones and facihuies to
work i cooperatton with \SF and other
APPropriate partners 1o assess the qualiy of
Ailable instructional materials and hands-
on experiments and to create new ones
where existing ones are madequate

Science Equipment for Schools. The
Secretary will examune policies which cur-

Conference Press Briefing
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enth attect the loan of mathematics and
scientific equipment to schools and will
suggest legislative changes. if necessarny,

to make such equipment more readily oy ail-
able to schools

Monitoring and Assessment. This model
15 being developed with the goal

of rephication and will be most effective of

it can be repheated. Therefore, the Secretan
will establish eftective assessment and moni-
toring procedures for evaluating progress
tow ard meeting the Conference goals.
These procedures will include a peerieview
component in which all sigmficant partners
mn science and educaion will participate
Fhe Secretary will report the results to
particioants in the action items,
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Dr Seaborg. Secretary Watkus, Vice Admral Richard H Irdy, TS Nacy (Retoed), Adminstrator Nationeal
Aeronantics and Space Adviunstration, Dr David P Gardner, Prestdent Uniceraty of California
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FEDERAL INTERAGENCY EFFORT

Office of Science and Technology Policy

Fhe Prestdent's Assistant for Saence and
Fechnology chairs the Federal Coordimating
Counal on Saence, Engieernng, and
Technology (FCCSET). and s the responst-
bility tor coordinating the development of
Astrategy to improye mathemates, saence
and engineering educanon in the Natton

We have pledged to support and assist the
President s Assistant as he tahes the follow -
mg JACtons

* COMCNEs dn NCLIZeney commuittee
under FCCSFEL m coordimatuon with on-
gomg Prestdental Cabinet Council
wothimg group adn ies, to produce
agreements among the Federal depart-
ments dand agenaes for magor, national
public and prvate mathematics, screnee
and technology educanon partnerships,
building upon the DOF medet and other
stccesstul mitatves and working with the
Nation s Governors and State legislators

o Duccts s interagenay commitiee o
woth with all appropriate Federal agen-
s, including the Bepartment of Fduca-
uon and the Nauonal Saence Foundauon,
o develop a coherent mteragency strat-
cgy to stiengthen mathematies andd
science education n the Nauon, and
further charges the committee 1o ensure
that the most effectn ¢ use of Imted
Federal resowces s made i support of
the President's and the Governors™ vision
and goals for mathemaues and saence
cducanon and achievement

e To the eatent that consensus can be devel-
oped, tikes these mitzun es forward 1o the
President and requests an Executive
Order directing all appropriate Federal
departments and agencies with research
ind dev clopment nussions 1o add mathe-
mutics and science education as i core
part of thetr formal nussions.

Office of National Service

The work of the President’s Youth Entering
Service 1o America initiative s an essential
component m the attainment of mathematics
and saence diteraey - The Science Advisor's
mterageney commitice will work with the

W hite House Office of National Service to
develop a plan o increase the numbers of
students partiiipating in communsty sernvice
projects i science. by encouraging students
o witor and mentor

The Office of Nauonal Service will designate
muathematics and science education as a
priority for community service, For ex-
ample. mentoring of clementan and middle
school students by college and ngh school
students 1s an etfectve way o harness
community senvice o mprove matheratics
and saence skills

243




oA aa
5 oAt pon 2 e,

£

Lo
£t

il

£

,
:,
A

Y R g W L p e Py CE e T e
Ry o ErpIeTe Bz

LA,

ol

D)
T .
B,

S, B

e

,;.‘,,
.
S ol

N T T
el T M A e
S el s

et

Working group reports wie solch the work product of group pariiapants and Tas e not been pie
pared or edited by the Department of Eaergy Many but not all of the saggested progects have been
adopted by the Department and s Liboratones

“ .. No more

tinkering; no more

|
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Band-Aids; no more :

crying about the =
problem. Let’s get :
on to the solutions &
and let’s come ?
Jorth with some
bold ideas.”

—Dr. Gardner




WORKING GROUP I

TEACHERS

Purpose: Lo produce aset ol projects that
will help the Naton rearut, wetaan, and en-
hunce the sklls o mathemates and saencee

tedachiens

Summary

Veetng the curtent and tuture needs of dll
science and mathematies teachers s indeed
A natonal challenge
schools must dedl wath senous problems in
society w lude at the same tme keeping up
with napid changes i thea waching fields
Partnerships with the scientific communiry
tndusing, Federal agencies o Natona!
Labonitornesy can help provide up-to-date,
mvigorated teachers

Teachers motoday s

The rescarch-onented Fedendl agenaes, in
partnenshups with the weachers who educate
students and the saence-based industies
that emplov wechmeal personnel, can con-
tibute signaticantly 1o restormg our saentitic
competitneness  The Department of Foergy
(DOF) aboratones, in particular, are com-
nutted o mamtammg and expanding then
long-tenmy ettorts with science and mathe-
mates eachers o enhance then efecine-
ness an class

Goals

Help assure that evens K-12 student wall
studh saenee and mathematios cach vea
with an effective teacher

Resolutions

Begmnimg m 1990, the Departiment of
Energy Wil muate and mamntan mecha
nisnis designed o

My Albert Shanker, President
tmertcan Federation of Teachen
Conference xpeaker

e A\Lihe teachers tull partnersan the saenufic

and technieal communy .

e \Lihe technical personnel rom industny,
federal agenaes, and Natonal Laboratories
full partners i educaton,

o \ake undertepresented nunorities, wo-
men. and the handwapped tull patiners
i both educanon and the techmcal
commutmn
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Actions/Projects

Specific recommendations of the Working
Group on Teachers are identified briefly
below,

1.1 Support broad and aggressive etforts to
assist those pursuing science and mathenat-
ics teaching certification through conven-
tional or alternative programs (with special
arention to the needs of women. minorities,
and the handicapped)

1.2 Support national tax pohcies to permit
tax deductbility or credit for expenses as-
sociated with certification of those entering
teaching after receiving a degree in science
or mathemities.

1.3 Expand existing programs that support
industry and laboratory positions for secon-
dary teachers during the summer to supple-
ment earmngs and provide hands-on re-
search experience

1.4 Eapand exsting programs that support
workshops and institutes through which
teachers can enhance their classroom
knowledge and Laboratory skalls through
hands-on experiences

1.5 Assistin ctforts 1o establish nattonal
certification crieria tor teaching science and

I Hans Anderson, President
National scrence Teachers Assocuation
Workinge Group 1 Moderato

mathematies

Itwill take years to have a signmificard impact
on the overall quality of science and mathe-
maties educaton. With this in mund. alli-
ances and partnerships will be formed wath
the obective of reaching up to 100 of the
Naton's saence and mathematies teachers
cach yea

1.6 Collaborate with Thstoncally Black
Colleges and other minonty institutions to
increase the number of students completing
programs leading to careers in mathematics
and science teaching

1.7 TForm school partnerships, coalitions, or
dhances such as those in Chicago, Oakland,
and Tennessee to expand the educational
outteadh efforts of tedeal laboratories and
private industny
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Vice Admmral Richard H Truly, 1S Nary (Retrred). Admnstrator,
Nattona? Aeronautics and Space Admunstration. Conference specaker

1.8 support legislative mwatives for finan-
aal ad 1o retinng saentists, former teachers,
and others who wish (o pursue scrence or
muathemanes waching certification while sull
employ ed in non-teaching positions.

1.9 Work with the Nanonal Saence Teach-
ers Assocation, the Natonal Science Super-
Visors Assocration, and other appropriate
organizations 1o develop natonal standards
and citena for required in-senice and or
summer wacher development trammg in
science or mathematics

1.19 Expand the exsung outreach efforts of

federal laboratories for schools, districts, and
re-ions including summer opportunities that
contnbute significantly to the over-all reim-
bursement of teachers

1.11 Encourage the saenufic and technical
coramunity to provide staff tor duect class-

room ssistance (teach a4 course, serve ds
substitute, team teach, develop mstructional
materials, ete)

1.12 Improve clementary and secondary
mathematics ind science education by
rnIng NLster achers o serve ds resourees
tor their entire school systems.

support for these and other projects will
assist nanondl efforts o improve mathenat-
1cs and saence education. The result will be:
a larger group of students who are well-
trained to pursue careers in technical fields.

Ihis chapter was prepeared and edited by

Jon M Vagel
Preswdent
Onah Ridge Ass o ated Unnversiies
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CURRICULUM

Purpose: To produce o set of projects that
w il hep the Naton mprove mathematies
and science curticutum

Summary

Working Group I wdenubied common
ground for developing a plan of action

It agreed that constderation of curtncutum
and curnculum dey elopment canno be
tredted m o solation from broader goals
The group's concern incdudes all students,
not just those who will make math and
seienee careers, and its broader godl s o
muhe the educational system responsie to
the dynannc, changing need s of math and
saence education for cizenship

Curric lum development must include
dttenuion to teaching, Also, inkages be-
teen msttutions of higher learning. mdus-
trv, and the schoots must continue to be
established and expanded  The concept that
alt students should be studving science and
mathe maties as 4 core subject every week.
even vedar of ther K-12 education s stronghy
endorsed. Curnicular strategies to mahe
math and saence exating andd relevant o
cach student s hfe are possible and should
be o regutar part of educauon

A key issue that needs to be addressed ton
successtul natonal curriculum reform 1s
the madequady of direct communication
between unn ersites and public schools
Professionals — professors and teachers —
are needed to mediate. Outstanding teach-
ers who are able to lunction as mentors to
I s eapernenced teachers are also needed

Dr F James Rutherford, Chief Fducation
Officer and Director, Project 2001 Amertcan
Wocudation for the Adancement of Scrence,
Conference speaker

Many studies report the need for a nationdl
set of goals in muath and science that focus
on upgrading standards  Project 2061, a
report from the American Association for the:
Advancement ot Science. Scope. Sequience.,
and Coordination from the National Science
Teachers Association, and Standards for
Mathematics from the \ational Coundil of
Teachers of Mathematics are examples ol
the kind of studies that can be used o build
4 nationdl consensus. These studies offer
prescriptions for curricuturn and mstruction.,
but their presariptions are hmited by a
nanondat education system that lacks a true
math and science curricatum for alt students
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Goals ¢ Curricula, teaching methods, and means
of assessment siould be designed o pro-
mote active, “hands-on™ involvement of
students in the learning process to help
them to become problem solvers and to
give them an anareness of the roles of
mathemaucs, science, and echnology in
therr hves and in society,

Sech d nauonal consensus for screnc. and
mathemates k-12 curnculum reform.

U nder the mante of “Nauonal Goals with
Local tmplementation,” the Curmcudunt and
Eraluanon Standeards of the Natuonal
Council of Teachers of Mathemaucs should
be embraced as navonal objectives for

mathematces programs m the 1990s, Smular Actions/Projects
standards should be adopted for science I. National Science Education
programs Standards.

Seek a national consensus for science

Saentsts froan government research institu- . . . . .
curriculum reform, with the tollowing basic

uons and industry can provide a pool of

. : components:
experts capable of working with teachers o
develop up-to-date, screntifically vahid. and e Scienae 1s @ core subject; every K-12
age-appropriate curnculum materials student has science every week.
every year:
Resolutions ¢ Science should be taught on an
o All students i Amenca’s schools should experiential basis at the elementary,
study: mathematics and science each year nuddle, and high school levels.

they are in school

Waorking Croupy Hin sesston

SR :z»r‘l.w; B

o e Sl S,
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e e

Dr Bomie Bruvkhorst. Institute for Saence Education, Caltforma State Unicensity — San Bernardino and
Drestdent-Liect, Mational Science Teachers Association, Dr Prank New man, Prostdent, Lducation Commiission
of the States, Dr Tuther Willtams, Sentor Science Adesor, Mattonal Sacnce Foundation, My Kenneth

| Hoffman  Lxeciitie Dector, Mathematical Sciences Fducation Board
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To accomplish thus goal. we recommend:

2.1 A task force be convened to review and
analyze current curriculum framework (such
as the Nanonal Science Teachers Associa-
ton's Scope. sequence. and Coordination.
Project 2001, and others) in order to estab-
lish broad goal statements for reform

e The National Academy of Sciences or
the Council of Saienufic Society
Preswdents are possible conveners

e Policy mukers, including scientists,
science educators. and teachers at all
levels should be imvolved

W oth 15 1o be completed by January 1. 1991

2.2 To ensure that the educational resources
required to accomplish this goal are aval-
able to schools, an "NDEA-like™ [Nationad
Detense Educaton Act bill to fund in-
creased resources for experiential science
should be developed and passed by Con-
gress by January 101991,

II. National Mathematics Education
Standards.

U nder the mande of “Nauonal Goals with
Local Implementation.” the Curvicidunm and
Evaluation Standards of the Natonal
Counail of Teachers of Mathemates should
be embraced as national objectuves for
matthematcs programs in the 1990s. States
and localities should be encouraged to
develop curnicula and local curriculum
frameworks wmed at meeting these stan-
dards A combinauon of Federal, State. and
local resources should be used 1o support @
battery of district-based curncutum develop-
ment projects. imolving teachers heavily in
the deyvelopment process, The number of
projects should reflect varied geographc,
economic, and cultural variables. The effort
should be coordinated by a national organi-
zaton sucn as the Natonal Academy of

WORKING GROUP REPORTS 27

Dr Lutber Williams, Senior Science Advisor, National
Sctence Foundation, Working Group 1l Co-Chairman

Sciences or the Counal of Saenufic Society
Presidents.

To accomphish this goal. we recommend

2.3 These multi-year projects should be
launched in early 1990 and be planned so
that the materials and methods are made
widely available as they are developed.

III. Curricuium Materials.

Scentsts from government research institu-
uons and industry can provide a pool of
experts. Many are capable of working with
school and unnersity science educators o
develop up-to-date, scienufically vahid, and
age-appropridte curriculum materials o
help achieve national curricutum goals.
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Mr Charles E M Kolb, Deputy Under Secretary.
S Department of Lducation Congerence speaker

The curniculum deyclopment programs
should have a teacher-educauon component
that incJudes wotkshops for eachers and
teacher-educ fors o develop and disseni-
nate cdassroom approaches to teactung the
materal. and master teachers who will teach
others in the use of these materials

The Laboratories can also provide a unique
source of expertise i computer hardw are
and softw are designs that aie direcily
apphaable to the development of advanced
nstructonal tools

To accomplish this goal. we recommend

2.4 The Departiment of Eneigy. using the
systems integration expertise avalable
within the Departiment and National Aero-
nautics and Space Adnunistranon laborato-
ries. fund and immediately institute a six-
month systems analysis project. FThis project
will develop a framework within which
government resedarch institutons and indus-
try. functioning as a technological base, will
cooperate with the educatonal community
— particularly with pracuang teachers.
Within this curnculum framework. deyelop-
ment of content. muatersals, and deliven
systems to update saence and mathemates
education throughout the nauon can e ac-
complished.

2.5 Agencies support implementation of rec-
ommendations from the Nanonal Council of
Teachers of Mathemaues stedy. Specific
budget proposals for Fiscal Year 1991 wall
include salary support for staff to work on
curriculum materals development m coop-
cranon with the educatonal communty,
and career recognition for this effort.

2.6 A nanonal dissemination system be
areated to provide information about high-
qudahty resource materials for teachers
(hooks. manuals. laboratory materials.
videos, softwate. satellie videos, et ) This
natonal netwodk will play an important role
n shuring information and enhancing
avaareness. PS1-net. the Nanonal Saence
Resources Center. educational assoctanions
angd thar journals. and nussion agencies
have communicauons systems o .supplc—
ment the fax. phone and computer net-
works m place.




2.7 For cach of the above recommenda-
uons., the tollowing parties shoulbd be
i ohved

state Boards o1 Schoot Dristrict gov-
cring bodies who speaty curncala

U nnversities senang the area who
specity enirance reguirements

Teachers who must aceept the chal-
lenge and prepare themsehes to
debnver qualin educanon ¢t s ane-
omatic that math and scence teach-
ers should be mvolved i every step
of the processy,

Parents and students who need o
support the new opportunities with
cuthustism.,

Consumers of scienufic and technical
human resoutces — Department of
Loergy. Department of Detense, Na-
tonal Acronautes and Space Admmi-
stravon, ndusin — and the Amen-
can pubhc who must comprehend
the ossues of wechmeal change,

Protessional organizations such as
the Nanonal Saence Teachers Asse-
crinon., the Nanonal Counat of
Teachers of Mathematies, the -
uonal Conference of State Legisla-
tres, the Amencan Associuon tor
the Advancement of Saence, the
Americar Chemical Socienn . and the
American Physical soaets . who hive
contrmuted significantly o carmealar
change and represent the range of
CeXpertise moseenee and mathemanes
educaton
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e Other organizations, such as the

A\ational Science Foundation and the
Department of Education, whose
misstons include direct support of
and have influence in Amenc .o edu-
caton, and

e ‘The Natonal Governors” Assockition

and the Fducanon Comnussion of the
SLes

This chapter was repared and edited by

1 Luther Williams

Semor Saence vdvsor
Ofhice of the Duedcton
Natondl Saence Foundation

1 Frank Newman
President
Fducauon Comnmussion of the States

Mr hennetds Hottman
Executine Directon
\Mathematucal Saences Fduaanon Boad
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WORKING GROUP 111
UNDERREPRESENTED STUDENTS

Purpose: 1o produce a set ot projects that
will help the Naton encourage women, ni-
nonty - and handicapped students to pursue
math and science courses and aareers

Summary

the number of undertepresented mmorities,
temades, and persons with disabitiies in
screnee and mathemanes prutcw( MIS IS SO
appallinghy fow that s the tinst order of
husmess 1o mcease those numbers. We
should mmediatel commit o incereasing
the natonat representation of wonmen,
anderntepresented nimoriues, and people
with dsabihinies recening associate., bache-
tor s, and advanced degrees inoscience,
math, engineenng, and wechnology by ot
mn 199 and thereattier, by an addmonal By
annualh

A nafiondd mandlae 1o nctease the math and
sCenee competency of our ever-incredsing
nunouts population, and the ever-increasing,
numbers of female and disabled persons
entenng the work force, watl requne the cou-
lesang ot adequate resoutces to compensate
for severe curtent defiars
mav be partiatly tound in realtocatuons of
enisting dollars but will most certaindy re-
quue the mtusion of new dotlars from com-
bined sources mcduding Federal, State, and
tocal agenaies and the public and prisate
sector - What is required s an education
bail-out s s totaliy consistent with the
cnommity of the measures necessan 1o e
verse the tde mna nanon at nsk

Such resources

The Federat Government. in cooperanon
with States: tocahues, and the povate seator,

should deyelop speatic nanonal goals for
the partiapation and graduanon of women,
underrepresented ninonues, and persons
with disabthines in mathematics, science,
engieering, and echnotogy from elemen-
tan schoot through graduate school

In addition to developing new inttiauves 1o
meet our nattonal goals, 1t s crincat o ke
tutl advantage ot existing, successtul pre-
college mten ention programs that exest both
within and outside the Department of
Fnergy

A cncal element in precollege science and
math education is teacher development.
Teacher education should be encouraged by
rewarding protessionat grow th and develop-
ment m scence and math education with
specitic emphasis on strategies that work
with undertepresented minonues, females,
and people wath disabitities

Speatically, the Department of Foaergy
should work 1o

e Develop funding for aseries of programs
1o result in 320 underrepresented minory
sacence and engineenng Ph D 'S annuatly
by the vear 2007,

» Develop math and saence programs that
provide hands-on expenences, introduc-
non to the screntific method. exposure o
wdeas at the frontiers of saence. and mou-
vatonal experiences,

o Create d consortiam of National Liaborato-
nes 1o dentifve review, assess, and repti-
cate successtut precotlege mien enuon
PLOZLImS,
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Waorkimg Group [ Co-Charman

o Farget 1010 25 school districts in wlich o
develop strong sarence educanon coali-
uens,

e Develop and mplement advertising stiate-
f1en L genng nnonty youth,

o Mandate a speatfic fracuon of each depart-
ment or agenay s budget o promote
scrence and mathemates education tar-
geted at underrepresented students

Workig Group HEwas atended by such
Lurge number of partapants that the group
was divided  Weve summarized both
groups” msights and recommendanons, but
have disuncatly presernved the detal
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Dr Marcia P Sward. Executive Duector Mathematical Associatton of America

Goals - 3A

A natonal mandate to maease the math and
science competencay of our everincreasing
nunoriy population. and the ever-increasing
numbers of female and disabled persons
entering the work foree is necessary - This
will requite the coalesang ot adequate
resourees 1o compensate tor severe curtent
defiats Such resources may be patially
tound in reallocatuons of existng dotlars bui
will most certamly requare the infusion of
new dollars trom combined sources includ
ing Federal, state, and local agenaies and the
public and private secto
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3+ WORKING GROUP REPORIS

Vir Robert Goodu e Faecutire Doector,
Whue Howse ntttatir e on Historically
Black ¢ olleges and Unientties Waorking
Grougr HE Moderator

W hat s required s an education bail-out.
which s totally consistent with the enormin
of the measures necessan 1o reverse the tide
mn a nanon at sk

Resolutions - 3A

e Pahe full wdvantage of the exising, suc-
cesstul precollege intenenuon programs
both within and outside the Department
of Energy structure

e Fncourage and support local intiatives

e Encourage teacher education by reward-
g professional growth and development
i scence and math educaton with
spectfic emphasis on strategies tiat wotk
with nunonues, females, and perseas wati
disabihiies

e Remove legislative and bureaucratic m-
pedunents to the development of creatve,
flexible initiatives

Actions/Projects - 3A

3.1 The Depariment of Energy will create a
consortium of Natonal Laboratonies with the
followmg charge:

s Inventon the existing programs and en-
deavors of the National Labotatores to in-
crease the pariicipation of underrepre-
senied minorities, females, and persons
with disabilities:

e Determune how these efforts may be
expanded through collaboration and link-
ages with Stae and local governments., the
private sector, educatonal institutions, and
focal communities

10




o Review and assess other suceesstul ele-
mentaty and nuddle school inten ention
programs, espedtiy those that target
underrepresented nunorties, females, and
people wirh disabihuies

o Create a4 genenc model that can be modh-
fied 1o encourage wepheanon b sther
J2CNCICeS

Goals- 3B

The nv aber of undertepresented numonties,
temales, and persons wath disabihities em-
ployed m saence, mathematicos, engieet-
mg and technology s so appallingly tow
that 1t s the tist order of business of the \a-
ton to maredse those numbers We should

G
I
2 2

Dr Havlan Watson, Deputy Asses-ont Searetary for Water and Saence and Scren ¢ Adusor to the searetary
Department of the hitertor 1y Jose I Mendez Prosdent Tundacon Fducatea Ana G Mendez Working
Group 1 Co-Chatrman
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comnut to incredsing the representaton
from these groups receiving associate, bach-
clors, and advanced degrees in science,
mathematics, engineering. and technology
by 1000 in 1991 and. thereatter, by an addi-
nonal 1000 annually

Resolutions - 3B

A national goad 1o increase the mathematics
and science competency of our ever-inereas-
ing minonty population, and the ever-

i reasing numbers of female and disabled
persons entering the work foree, will regare
the coalesang of many resources to com-
pensate for severe current deficits - Such re-
sources may be partialhy found in

11
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e Reallocauons ol exisung dollars,

e Colliboratn e ettorts betw een the Federal
Government. State an<d focal govermnments,
and the private secto

setting of nationadl goals and executive
nundates for the pariiapanon and gradu-
ation of women, underrepresented nunons-
ues, and the handicapped m mathenaues.,
scicnee. engineering, and technology from
grade school through giaduue school,

Taking full advantage of existing, success-
ful precotlege and college inten ention
programs that exist both wathin and
outside the Deparument of Energy

However a suong step tomward to bidge
the gap will require the infusion ol new
dotlars trom combined sources, as well as
enaaty and commument from all respon-
stble parties

W orhing Group 38 partapants telt stonghy
dbout moving torw ard now o attect rthe
number of graduates m the 1990 Taeir
commtment to this effort is show nomn the
follow g hst of proedts and actions tor
which the organizations they epresent are
Lihing the fead iesponsibility s hsting
diso serves o llustrae the range of possibah-
ties for actuons which can beand i nuany
cases are bamng. undertaken by governmen-
Wl agenaies and private educatonal and
scienubic groups, often m collabornauon with
one another

Actions/Projects - 3B
3.2 An Phecutne Order to be proposed o

the President

the Naunonal Actuon Counctl for Minonties
mn Engmeermg, ine (NACMED s datung
an Executine Order, 1o be proposed to the

President of the United States, which will
nclude a statement directung all agencies
1o parucpate in the mathematics, science,
enginecring, and technology education of
underrepresented groups and establish a
mechanicm for coordinating activities to
meet speeitic striategic objectives and
goals,

3.3 Review of Federal ageney procurement
policies

The National Acronautics and Space Ad-
nunustration (NASA) wall initiate a review
ot Federal procurement policies toward
the objective of encouraging direct gov-
ernment contractor involvement 1in
reaching the goals enumerated in the
Preamble of the “Charmien's Statement.”

3.4 itauves o attmet Natnve Amertedn
students

The Department of Interior (DOID and
Department of Energy (DOE) will jointly
expand the current DOF initiatives in
Idaho and New Mexico to attract Native
American students 10 mathematics,
scienee. and engmeering disciplines

3.5 Replicanon of ntervention progrims.

The Mathematcal Assoaation of America
OMAA)Y will undertake a program designed
to encourage rephcation of successful sec-
ondary school and collegiate men ention
programs in mathenitics in every state in
the Unon,

3.6 Model programs i mathematics., engi-
neering. and science

Mathemates, Engineening. Scienee
Achieyements, Inc (MESA) wilt continue
o work toward enhancemng and establish-
g model programs that are widely

—
-
»
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Mr Bl Kurtis: Producer. The New Explorers. Dr George Campbell. Jr . President. National Action Council for
Vanornties 1 Fngineering

rephaable Flus works being conducted 3.8 [Lands-on fabor vy carnculum tor
i collaborauon wath DOE Nauonal clementary schools

Laboratones, State legislatures and State '
depariments of educanon, the prvate
sector, elementony, secondany and post-
secondary schools, community -based o1-
gamzatons, students and paents

NACME will work wath DOE. the New
York City school system, and the private
sector to design a moded hands-on
modern Liboraton science component of
the curniculum for elementary school
students at schools in predominantly

3.7 Coorchniton of projects tor minotities -
mine )l'll)‘-p()pllldltd communitics

and mathematies

Following its May 1990 convocation at 3.9 Summer saence cmp for elementan
the National Academy of Sciences, students

“Making Mathematios Work tor Minor-
ties,” the Mathenwatical Sciences Educa-
uon Board (MSEB) will undertake to
provide national coordinaton of projeds
dimed at improving the mathemaucal
cducation of nunonties

NACME will work with DOE, the povate
sector, and teachers o develop a model
summer sence camp aimed Jatatnsh
clementary school students.
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3.10 \ideo program o encourage Afncan-
Amencan students

Fhe Amenaan Assocanon of Blacks in
Fnergy CAABEY swill use exsting resources
with the Navonal Techmcal Assocanon’s
member aties to use AABE s Video Pres-
entation Program (PEPP) to encourage
voung Afnican-American students to focus
thar studhes and consider career options
m the scrences, mathematies. and engi-
neermg

3.11 Nauvonal Scholars Program

NAS A will tihe the Jead in coordhnatng
the newhy emergmg \anondl scholars
Frogram with DOF NSE and NACME
The program will incorporate existing
targeted educatonal programs tgovern-
ment and prvate secton and developimg
new programs thaet contribute to a4 na-
nonal goal of quadimpling the number
tto 320) of underrepresented minonties
recening a Ph b om scence or engineet-
mg by the vear 2007 The net effect

of the goal will be 1o substantidly in-
acase numbers thronghout the entire
cducatnonal pipehne

3.12 One Plus ‘Two Ples Four Program

The DOUNASANSE, and NACME will
tahe the lead m coordinating existing
progiams to track students from high
school, community colleges, and univers-
ues 1o ensure that they get exposuie to
higher education  Efforts will focus on
acadene andt job experience o stimulate
ther mterest 1in pursuing, graduate de-

Jrees

3.13 Public ..ot aation programs

e \amy of the orgamizations represented
the Working Group will sech 1o develop
Ahuances wah the medi o ehmmate
stereoty pmg and increase the presence of
pos e role maodels momathematies,

sae ce,and engineenng

e NACME will produce public service ad-
vertisements for electronic media hkely to
reach minority youth, e.g.. "Engineering
Minutes™ akin to “Big Apple Minutes™ n
New York. Towill also work with the
media to produce @ music video on a
science and engineering theme

¢ MESA will connnue to work regionally
and nanonally with othe. precollege ini-
tatives to create a high level of awareness
mn mathemantes and science, to form alli-
ances, and to coordinate program efforts
soas to avord duphcation of acitvities.

3.14 Recruiing campaign

DOE will take the lead in exploring a
campaign to recruit tockyy’s youth nto
scrence. mathemates, and engineering
silar to the campaigns conducted by
the Department of Defense
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WORKING GROUP 1V
THE MATH/SCIENCE “PIPELINE”

Purpose: 1o produce a set ot projedts that
witt help the Naton insprie the areat negor-
iy ol Amenca s average students o con-
tunue n the math scence pipehne

Summary

To medt the needs of the Nation s shatled
wothforce ot-the tuture, and to ensure that
Atoenica s uldien ae prepared o partir-
pate tully m o demodiane soaet we resohve
to mantun b students in the saence, math-
¢mdtics and technologs pipehne as long as
possible keeping thaer optons open to
dchicvement and aarects in science, nathe-
muties. and technology

Lo broadon the tatent pool feeding the pipe-
Ime e must ensure that adl students regand
themsehves as capable of acliieving in sai-
ence and mathematics Two speatic propos-
s 1o DOE to achieve this goal, for examiple,
are the Students Watchimg Over Our Planet
Farth tSWOOPH) and OPTIONS progedts
Both projects will muahe saence ielevant to
students through hands-on experience In
the SWOOPE project. studdents will use mea-
surement insttuments from Discovery Kits
produced at a DOFE Laboratory 1o tahe meas-
urements of the envaonment The data they
coltect will contribute 1o a natonal database
In the OPTTONS project. students and weadh-
ers from nnddle schools will participate with
saientists at a4 DOL Laboratony o w orhshops
that reareate the process saentists go
through to design, condudt. and ieport e
search projeds Both proposals use real-
worlkd apphicanons of saence to motnate
students and buildd then contidence in then
ability 1o do mathematics and saence

Ve Bdl Homg, Superimtendent for Public Instruc tion
and Director of Fducation State of California
Conference speaker

At all tevels, community members, scientists,
teachers, and others are neceded o mentor.
tutor, and mspire those at atess advaneed
level of development oy achicvement A
system of awards and rewards needs o be
established tor mdis iduals who volunteer
tumie to s ettort This indludes adding
volunteensm to the award system at DO
Laboratones
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Science must be made attracive o ail stu-
dents through role maodels, mentors. and the
media  Methods proposed o achieve this
positne image indude providing more
saence awards for students and emphasiz-
g the human side of science  Establishing
a Nauonal Science Club is one action pro-
posed to provide students with more men-
tors and role models. The Chicago Explor-
ers Project would reach young students, in-
troducing them to science and scienusts
Another project s the Sports Promotion for
saience  National Football League (NFL)
plavers would publicize programs at Na-
tonal Laboratories for teachers and students
to partictpate n science and these an-
nouncenments would be televised during
toothall games  In addnon, the private
sector would be urged o become comnut-
ted to the saience educaton effort by sup-
porting saence centers through traveling
exhibits and saence camps

Quahty teachers are essenual to ensure that
studdents stay n the science and mathematics
pipeline. Feachers must be empowered
with taining, resources, rewards, and
nexibihiny o achieve quality scence, mathe-
matcs, and technology education One pro-
posed project to make DOE laboratory
resources available and o tran teachers s
the Equipment Loan and Teacher Traning
Program through which teachers are pro-
vided wiath instructional strategies, better
equipment, and opportunities to increase
then saentfic knowledge The proposed
Chicago Science Teachers Academy is
another potentially powerful way to reach
and support teachers. Finally. teachers need
respect and full-share membership in the
screntific community o help achieve this
goal, laboratories could adopt school
teachers or school systems, for example, a
high school and its fower-grade feeder
schools

In science and mathematics education, we
face a sentous ensts. We must act immedi-
ately at natnonal and local levels to muaintain
all students 12 the saence, mathematics, and
technology pipeline as long as possible

Goals

Provide an educaton that enables all chil-
dren to participate in the excitement and
challenge of science. mathematics, and
wechnology. Attamning this goal will increase
in some measure the supply of scientists and
engineers, but more mportantly will help
students retan career options, understand
therr world, and become full members of a
democrane society.

Resolutions

Take speatfic actions, including mtegrating
science and mathematics into the total
curriculum by 1995, with the overall objec-
tnes histed below

e Mamntam all students in the scrence mathe-
matcs technology pipeline as long as
possible

e Establish the understanding that alf stu-
dents can do saence, by raising both ex-
pectations and performance for both
students and teachers

¢ Inspite greater volunteensm among scien-
tsts. teachers, and students at alf levels

* Develop positne depicuons of saence
and saentists in all communities.

e Provide the stable support required to
ensure a quality science, mathematies, and
technology education for all

Actions/Projects
4.1 Require saence and mathematies for
even student every year (K-12) Integrate
science and mathematies into the total
curriculum by 1995

15




o Mahe saence mathemates technology
relevant with hands-or - pportuntties

Studdents Watching Over Our Planet Earth
(SWOOPE), a Los Alamos Nauonal Labo-
ratory imtuitn e, would enable elementan
4nd muddle school students to tahe meas-
urements of the environment with rehable
mstruments (w hich would be included in
4 Discoveny Kie with background intorma-
ton) and use the data they collect o
contribute to 4 nasonal database Each
Discovens Kit tocuses on one coneept of
natonal concern having to do wath the
en ironment or eneray te g poltlutants in
water, UV radiation trom ozone loss,
radon in homes)  The data gathered
the students should be ot use to other
agencies (e g Fmvnronmental Protection
Agenoy, NASNA unnersities)

keep students saence mathematies
technology optons open as long as pos-
sible

OPHONS, 4 Padtic Northwest Laboraton
miatn e, wilb mvoh e nuddle school stu-
dents and then teachers partaipaung with
scientsts i asenes of workshops that
recreite the process o saentist nught go
thiough to design. conduct, and report on
diesearch project This program uses
both hands-on expenence and mentors o
show students optiions they have tor
careers N saence Scaentists also provide
the reachers with options tor teaching
saience  The mual wuget audience

mvoh es nuddle schools with high minor-
i populations m Washington State - the
prograra model can be apphied wherever
scientsts and engmmeers are available o
students and teachers

4.2 Empowerteachers with resources,
rewards, and fiexibibity o achieve quahity
science nathennatics echnology mstruction

WORKING GROU/P REPORTS 43

¢ Provide opportunities tor tranmg and
hands-on skilt devetlopment

e Support technology educanon teachers
(ndustrial and vocauonal ans).

Pairs of teachers from the same secondan
school, including one teacher in mathe-
matics science and one technology
educanon or vocational teacher, should
be invited for summer study at DOE
Natonmal Laboratories  Following the
Llaiboratory experience, the weachers
should be assisted in establishing net-
works to further develop the outcome of
the taboratony expertence and 1o expand
coverage of the DOE teacher develop-
ment to other teachers throughout the
school year.

|
|
|
|
|
VN Barbara R Morgan. Teacher in Space Designee ‘
National 5 ronantics and Space Admmnsbation ‘
Conference speake) ‘

|

|
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e Open Laboraton resources techmical and
haman? to meet the needs of teachers

The Fgquipment Loan and Teacher Trammng
Program. a4 Los ALlimos Natonal Laboratory-
ittt e would

D provide educational saentihic equipment
and instrections to teachers,

2) conduct workshops to tain teachers at
DOF Liboratornies, and

31 offer liboratony consuttants tor trouble
shooting A pilot program would be tested
n New Mevico and then rephicated in other

states

e Respond to hunwn needs of eachers (re-
spect and membershipy in the saentific
CoOmmuniy )

e \dopt a school dteacher or aschool
SVSiem

¢ Setup an mtormuation netw otk or dearing

house

o |ake advantage of curttent edacationadl
resedrc e and natonally acclamed maodels
tor math science educaton to help each-
ers reach the underntepresented

4.3 Develo, nosiine depictions ot saence
and saenusts o all communmities

o [nvolve the media in saence education

Lhe proposad Sports Promouon for Sci-
ence s an esample of a natonal media
c¢ttort o mprove the muage of saence and
the saenusts  In the summer, NFL foot-
hall plavers would jomn weachers at labora-
tO1es 1o particpate n soence and pro-
duce television commercials on a saence
cducaton theme I the Fall, these con-
metcrls would e playved dunng foothall

games

e [ stablish awards for saence eachers and
stadenis

o Fmiphasize the human side of saence

O £ 73
- & ‘\
3 -

el
S

Dy Walham B Wiley, Durector, BattellesPacific
Northwest Laboratory, Working Group IV Moderator

4.4 Provide mentors 1ole models to local
schools

e Provide mcentives tor upper-grade stu-
dents 1o present saence 1o lower grades
(e g UC-Berheley Human Biology
modeD

* Rearut saientists m professional saence
assoctations to help students

e \pph team approaches o problem soly -

y
mng,

e Estabhish a Natonal Saence Club

The Nauonal Saence Club would gne
students and teachers away to communi-
cate wath saenusts ind profession.als
throughout the naton A newsl: der
would enable students and teachers 1o
send questions hout science to the club,
Club heacdquarters weokd saeen the
fetters and send them on to the saentists

DY



who wou'd answer the quesuon the

club also could produce a nationally
syndicated new spaper column with the
questions and answers

4.5 1 nlist prvate sector comnutment o sup-
plement classtoom opportuniies

o \Lake science more relevant to broad cur-

TN ssues
e Pstablshi saience camps tor students

e Provide "Saturday Momimg Saence” and
“Wednesday Naght Pplorers”

o I'stablish a natonal science project forn
hands-on saenute data collectuon with
students nanonw e making measure-
ments on the same dav (See SWOOPE)

o support museums and travelmg exhibits
and curncutam tollow -up tor wachers
te g Jason Telecommunications Netw otk
at science and technology centers)

o support Bov and Gul Scouts 1 Clubs
Agncultural Eatension Senviees

o Provide field tps to bot mdustiny and
DOL Laboraton sites o show evenvdan
jobs that 1equire math and saence

e support careet davs and career counseling
for students

4.6 Develop asvstem of awards and e
wards and reduce msutunonal bariiers to
conmuniiy senvee. volunteensm and

shanng of 1esources

o Add volunteernsm o the award svstem at

laboratories
o Rew.ard teachiers tor mspinng ceatinaty, as

well as teachmg carnculum

4.7 Develop consortut to seed etforts and to
support and rephaate successtul mienen

LOnS
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4.8 Provide critenta and evaluaton medha-
nisms for eftorts

4.9 Support natnonal mitatines

e \anonal Science Project,

e \anonal Saence Club,

o \ahonal Computer Database and Infor-
manon Network for Teachers,

o \.tional science camps:

« \anonal media campaigr,

o \ational pantnership of DOE Laborato-
ries with States and locad schools,

o \.anondl volunteer effort for saence
cducanon,

e \anondl matatin e 1o reduce msutational
constrants on or burdens to mpiroving
science educanon, and

e Nanondl progeams based on the DOF
Teacher Research Associates CFRAC)
program and Chicago projects amed at
tnprov ng saence cducaton moinnet -
v schools

[P chapter was prepaned and edited Dy
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WORKING GROUP V
INNER-CITY AND RURAL SCHOOLS

Purpose: To produce a et o projedts that
will help the Nanon revitehize mathematies
and saence educaton i inner-city and rural
schools

Sunimary

W othing Caoup Vot the DOE Math Saence
Fducauon Acuon Conterence found that the
Lash of revitahizing math and saence eduda-
uon in nner-aty schoals requires no less
than 1 natonal ettort and commutment - The
group tound thai 1t s essenual for the \auon
to muthe this eftort and conmiument and 1t
pointed the way by articalating @ national
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Vs Lourdes Monteagudo. Deputy Mayor for Education, City of Chicago, Dr Leon Lederman, Director Emen-

goal and a set of tour resolutions o reach
that goal Speatic actions and projects dre
detaled o mplement cach of the resolu-
uons for the next 12 months, the next five
vears, and tor the high school graduating
class of the year 2007

Goals

The goal s o have the mathematics and sci-
ence achieyement of all our young people
be nothing tess than the best in the world

To that end. we must hay e as a national
godl. 1o graduate from high school, particu-

ts Fermi Mattonal Accelerator Laboratory Govemnor s Science Advisor, State of Himows, Professor of Physics,

Umncentty of Chicago
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larhy i mner-aty and rural setungs, students
whose mathemanes and saence achieve-
ments are .t alevel that will enable them,
wiathout remedianon, o become pat of a
lnghhv competny e and producin e Amencan
work torce, and or enter college prepared to
successtully pursue math and saence fields
O5 Oophons

Resolutions

The goals wall be achieved Iy means of the
folfowing four resolunons

e Dramancally change the dhivaee fo
learnmg and rase the expec wtons for all
saadents regardiess of socior s nomie

bachground or race,

o Fmponer educators to be mpovaun e,
cetfeciny e state-of-the-art weacies s of math

and saence

e Replicaie exemplan projedts that have
made asignihoant ditference i the mah
and sconee acdhuevement of students,

e \obilize commurns resources, mdduding

those of the Tederd Governmert, busi-
ommumiy -hased orgamzanens and
parents

eSS

Actions/Projects
Over the nest 12 months

5.1 Pxpose Trs obhmnac-aty and raal
teachers of math and saence o el vant
g for thewr seting so that they can
undenstand and commumicate their subjeat
o mner-aty and rural students, being fully
cognizant of the cross-culturad clements in
the weaching process

5.2 Otter an opuonal Toth and Hith month
of employvment and education tor weachers,
using exsting facihties, and begin summe
programs for students concentratng on
math and saence The NSE summer pro-
grams of the carly 1900 could be used as a

¥ o
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Wi W ] Price. President, Chevron US A Ine
Congerence speaker

gurde, o1 the Chicago Plan could be a model
tor the implementation

5.3 tdenufy and wephaate programs that will
assistschools i the mplementaton of core
curnicula

In the fust siv months

5.4 The Seactan of Energy calls upon the
N\anonal Laboratones. m collaboration with
locat school distrets, business, and commu-
mity -based organizations, to develop a st of
suce esstul focat programs for suppont and
apansion  Fxamnles may indlude

e Project LESSON, Project HHOPES,
Lawrence Lnermaore

Project STREFTCH, Oaklaind € mbied
School Pistret, LENE, Sandha Labs,
Project ACCESS, Lawaence Hall

of Saence,

Hhe Chicage Plan, Fernulab,

DOFEF Feacher Researchy Assocates,
M Labs,

DOE High School Honors, all Labs
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5.5 The Searetany of Education calls for the
Natonal Ditfuston Netw ork to identify suc-
cosstul projects tor expansion and rephea-
ton m collaboranon with relevant entities
such as the Education Commussion ot the
States, NSE, ete - Examples may iclude

o MESA,

e Fyplorer Seres,

e Jumor Acadennes of Saence,

e Saence Ohvmprad,

e Saence Ssmposium by the Department
ot Detense
|
|
|
|
|
|
|

in the nest six months

5.6 Both the Secretany of Energy and the
secretary of Fducation use the REP proces
to select projects tor support and collabora-
.+ planng ftorts within local school
districts, i cooperation with business and
mdustiy i the area, cteees, ammed torees
bases saence museurs and any other
agenaies that can contrbute nme and talent
10 math and saence programs i the school
distnces

1 \

s, N

Dr Shirley M McBay

Dean for Student Affars

Massachusetts Institute
of Technology.

Workmg Group V
Co-Chatrman

el =
1».

Dr James S Kahn

President and Director

Musenm of Saence and
Industry.

Workmg Group A
Co-Charrman

Projects will be supported by the combined
resources of all relevant players, and will
senve as models for expansion and duplica-
uon m other school districts. These will be
idenutied as core progriams

5.7 Establish locat coordinating councils to
define needs and o identify and develop
mechanisms to obtan appropriate resources
externat to the school system to assist in
meeting the goals — viz., wtors, mentors,
hands-on actuvines, ete

5.8 Determune the number of students and
teachers bemg reached  (Establish a
bhasehine)

Over the next e years

5.9 Expose alb mner-aitv and rural science
and math teachers to appropriare *eacher
traming enhancements, the fatest Hroven
curncula devetopments, and teaching
technology o improve their comtort and
contidence in the subject matter
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5.10 Monitor the effectiveness of the tram-
g programs and carny out follow-up
sesstons with teachers who attended the
carh phases of the program

5.11 Provide a clean. hght. and attractive
learnimg enynonment in the mner-aty and
et chools by the reconstruction or
replacement of unminhabitable buildings
Provide support for new buildings, equip-
ment paraprofessionals, and other aids that
free teachers o teach

5.12 Estabhsh a nanonal education svstem
that works ona 12 month basis, with st
dents atending for 10 months and teachets
bemng employed tor F1 months - The na-
tional educational system must express the
national concern and its success widl be
measured by the success of the students

5.13 Contnually dupiicate successtul core
programs and other successtul program
muxdels i all mner-aty and raral schools
Duplicaunon shall mvolve

e ‘Technical assistance formplementation

in other school districts,

e Muluple assessments to determine the
saccess of the programs.,

e Identification of other successtul pro-
grams:

e Capacity building 1o bring other pro-
Lrms 10O Core Programs:

e An ongomng list of other pronusing ol
laborations

§.14 Reach 5070 of all students and teachers

in every local school district with some
clement of the program

For the ckass of 2007

5.15 Establish conunuous retreshet tramning
for scrence and mathematies teachers, rou-
tinely exchange information on snccesstul
programs; and. interact wath the larger com-
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munity of parents, ctizens, and customers of

the school system — re., industry, colleges,
unsversities, and the poliical worla

5.16 ILune in place a vear-round school
system which is the best m the world. The
products of the system are devoted 1o a bfe-
ume of learning,

5.17 Estabhish nationwide implementation
of successful programs in all inner city and
rural school distnicts

5.18 Exery single student s touched by
external resoutces,

Possible partners for each of the collabora-
e projects include.

e U'niversities, institutions of higher
learning,

e Community colleges:

e Businesses:

Federally supported R&D institutions,

Individuals (prrents, teachers, adminis-

trators, and others with specihic exper-

tse),

e Llealth faailities:

e Interactive science educaton centers
(museums, Zoos, planetanuns, ete)

o Professional organizations,

o Volunteer soctl senvices,

e Government at all fevels

Ihas chapter was prepaared and edited h

Dr Sharley McBay
Dean for Student Atfans
Massachusetts Insutute of Technology
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WORKING GROUP VI
GENERAL MATH/SCIENCE LITERACY

Purpose: 1o produce a set of projedts that
will help the Nauon taise the level of general
math saience hteracy

Summary

Math and science Tneracy must be expanded
o mncease math saence teehnology profi-
There are o Large number of Ameri-
«ans who are unable o partiapate in any
meanmgful wav in a debate on issues in-
volving saence and technology  Further.
the \anon s schools are not tully preparing
studdents tor math saence weehnology hier-
The mportance of 4 terate auzenn in
this conntry fed Working Group Vo the
ealizauon that solutions may requure Presi-
dental leadership, the involvement of even
means to reach Amencans ol all ages, and
speaidl attenuion t) reaching parents and
fanmbies

CICTION

RIQ

A Lnge number of actors wall be requared
and our wdeas tor action tocused on partaer -
ships There s o potenual role for even
hierate Amencan and for every Amencan -
sttation  Ideas for tocal ccnon were mam
but natondal concepts became the tocus of
the discussion and are ictlected o our muany
recommendations for achon

The frontiers of saence and technology hold
great promise for the Amencan pubhic and
will have a dear mpact on the quabity of out

Dr David P Gardner. President, University of
Caltforma, Conference speaker

Ives These fronticrs — space. envinon-
ment, biotechnology, and others - - have the
potential o capture Americans’ magination
and it done properhy (o raise their math
science wechnology Ineracy A comprehen-
sive natonal approach s outhned in the fol-
lowing report.

The goals of the group can be summuanzed
as follow s mstith in oy ouths and adults across
the \ation the exatement dand promise in
research, development, and apphaation of
math scence technology frontiers

Recommendations were developed and
1ecast n the form of resolutons which

Hou




hetped o tormulate andd taget plans of

acton  The resolutions tocus on three myjor

needs

e Fducaung the Amencan pubhc on the
need to mproyv e math science technology
hiteracy,

o Making math saence wechnology literacy
A parent s responsibility and a tamily
RIGIARIAW

e Ensurmg that even precollege student in
the Nauon has aceess 1o math saence
technology fronuers

A number of proposed actions programs
emerged trom the Working Group that will
Alow the Nauon to meet a goal of scienufic
heracy

e President Bush should bring math ~ai-
ence echnology literacy to the pubhic

Drfoseph Ladnb Durector Cueraty Refations and Science Fducation Tos Aamos National ahoraton
Dy Walter Masey Vice Proadent for Research and for Avgorne National Taboratony Cnicenity of ¢ bicago
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attention and give wt priority m his Admini-
stration:

¢ The media should be encouraged to -
prove therr audiences” math science
technology hteracy,

e Trechnology shoutd be used to reach
cducational institutions, such as schoots
and museums, to make students particr-
pants i fronuer science mitiatves and
avents

Goals

Instill i vouth and adults the excitement
and promise of research and development in
new nuath science technology tronuers

Fncourage the media to educate the Amen-
can pubhc on the weed o mprove math
scrence technology literacy.
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“If each and every teacher in the
Nation bad an opportunity to be

part of a research experience

much lke tbe teachers wbo bave

visited Lawrence Berkeley Labo-
ratory, this would lead to a great

deal of new energy in science
education when teacbhers went

back to school in the fall.”

—Dr. Shank

Dr Charles V' Shank. Director, Lawrence Berkeley

Laboratory, Conference spedaker

Devele o educatond activines in the hield
of math saence technology tor tanhes 1o
assist then chaldren and remforce whaat s
bemg tiughi i the dasstoom

Craate o netw otk of existimng math saence
technology resources ind manpower m
hoth the public and private sectons o assist
e mmproving math scence technology
eracy

Resolntions/Actions/Projects
W e resolved o

6.1 Recommend to the President that
workmg through Tus Saence Advisor, he
establish o semor-level mteragenay ccords
nating group for Math Saence Fechnology
Fducauon

6.2 Recommend 1o the President that he
wlentifv the mprovement of math saence

wechnology hteracy as a navonat goal in his
1900 State of the Ton message and commit
to 4 near-term, follow-on event For ex-
anmiple, the Seactan of Energy and the Ad-
mmistrator of NASA could encourage the

W hite House to coordingte with the vanous
science nusston agenaes the development
of speatic math saence technology educa-
ton programs that Federal Liboratonies
would implement begimning i April 1990
on Nauondi Saence and Technology Week

6.3 Recommend to the President that he ask

Al Federal agenaes to exanmine thewr contri-

butions and programs tor math scence
tedhnology educanon

6.4 Fncourage the development of 4 natuon-
wide, technologreally viable, muli-way
communications network among all school
chistiicts and muscums
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o Fapand the Admmnstranon s Natonal
supercomputer Phghway Entain e toan-
clude schools, Tibanes and museums

Develop an mietactne central communi
cations artens tor progressive develop-
mient of educatonal programning and
promoton of natie mwide, mteradne
cducanonal mtiatives s will aeate a
community -accessible and Federal
agenay —accessible umtred educanonal
networh

6.5 I ncoutage the emplovment of wedhnol-

ogy 1 the dasstoom

o Davelop satellite down-inks mteracine
video dises artifical meelligencee applhica
nons computer-hased mstructon, and
other stmlar tems

e Develop dissemination of and access o
matetnals on envtonmental and health
isues dlong wath saence math rechnol-
ogy thiough sernvice organizations with

PLys) and the

establishment of @ center to provide

nattondal coverage (e g

coherence of matenals anational net-
worh of speahers, and st of resources
persons and organizauons

6.6 1t ncourage leaders of unnversity: corpo-
rate. Jdnd government imsgtatons o mitate

miedi campargns which accentuate the im-
portance of math saence technology to the
general public

e Develop matenals n cdose collaboration
with top saentsts, engmeets, and medua
people tor magor use m medid

o Open saentiic and echnological facihtes,
mncluding governmental and corporare
laboratones 1o the public on a regula
and predictable schedule
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6.7 Implement programs across the Naton
to mahe more effective use of serentific and
wechnological events for science literacy
PUrposes

e Create a4 major natonal education program
centered around the laandh of the Hubble
Space Telescope

Develop programs and actvtes tor all
schools that mvolve  student participation,
the media, local community resoutees, and
parents  These would conrespond o na-
uonal math saence technology lieracy
events endorsed by the President of the

U nated States, sucli as National Serenee
and Technology Week

Develop programs that allow amajor
segment of the entire student population
1o partapdate n hands-on saence projeds
duning Natonal Saence and Technology
W eck and the commemoration of Fath
Dy

6.8 Recommend greater avatlabiliny of
medi presentations o tase the visibihity of
positive things happenimg i math saence
technology education

e \Lihe better use of the entertammeent
mdustn, tor example, inking sports wath
SCICTICE OF USING CArtoons

o Invite media personaliies to stategy
meetings with saentists and educators tor
the development of programs

Ihis chaptey was prepared and edited by

Do Walter Massey
Ve President for Research

aned for vrgonne Natonal Laboratory
U nnersiy of Chicago
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WORKING GROUP VII

COMMUNITY AND PROFESSIONAL

OUTREACH

Purpose: 1o produce i set of projects that
will help the Naton msttute community

i olvement and professional outteadh in
atanmg natonal saence and mathematies
literacy

summary

By callimg tor an aciy e volunteer etfon,
navonad leaders m govermment, indusiy,
sarence nuthematics and educaion can
promote & saenthcally lerate auzenn in
the vears ahead Protessionals at the fore-
font of saence, mathemands, engineerng,
andbtechnology should become personally
mvoled in enhanang pubho mterest m and
understanding of saence and mathematies
Saentsts and mathematcans can signih-
cantlv ampadt astudent s motivation 1o studs
math and saence and can encourage the
support and interest of the timalv - Fducators
can be revitahzed and can update then
knowledge while ransterrmg then waching
shills to saence, mathemanes, and technol-
oy professionals

Worhing Group 7\ recommended thiee
measurable goals tor acion duning the nest
Vet

o [ncrease the number of protessionals from
DO tacihues who parnapate n saence
Hnd mathemates educaton iatives and
dhances mthen local communiies in the
nest sy months 1o avear

e Promote and facihitate the fomanon of
new athances among other government

Dr Fredeni b S Tumphries, Preswdent, Florida A&M
ety Conference speaker

agencies and private msttutions . Dunng
the neat 12 months, a task force should
be convened o senve as avehicle 1o
wlenuhving and review g avalable
athances This task force m warn aan then
set dredliste goal as o the number of
altinees that can be formed

Develop mtergeneranonal programs that
delner saence and mathemaucs expen-
ences to el childhood programs, such
a8 SaeneeSLart

W othing Group 7B recommiended the fol-
tfow g steps, with the obpective of attecing
Lo of the Nanon s school distncts in the
fnstyvea

£t




e Develop a network o a communiny
alhance of scence and mathematy s pro-
fessionals from DOLL other government
dgenaies, busiesses, professional assoca-
nons, and existing coahtions who are
nterested i and capable of working with
~chools, teachers, and students

Through tocallv held meetngs and other
dotnves denufy needs of schools and
communities and deternine mechanisms
tor addressing these needs and reaching
out 1o teddchers and stedents

o Sumuliate and remforce community sev e

by tapping mo and buikding on successtul
programs

Goals - "A

Increase the number of professionals from
DOF faciliies who particpate in saence
and mathemuatics education ity es .and
Alances in then local communities

Promote and encourage the tormation of
new adlances antong other government
agenaies and private insttutions
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Des elop intergenerational programs that
delnver saence expenences to early child-
hood programs

Actions/Projects - 7A

7.1 Increase acinay of DO Laboratories
and earsting alhances i the next st months
o avedr

e Fven DOF faalin wiil make known to the
school distindts i ts respedine geograpln-
cab region s willimgness to provide
tesourees tor the benetit of students at all
arade levels

Fach DOF laboratory will assign a speatic
mndn dual to be the contiact for the out-
weach program and to coordinate the
laboraton's activities with other mterested
groups texistng allances) with a goal o
INCIeIsg parucipation 4 mmmum ol 107,
by Navonal & wenee and Technology

W ech, Apnl 1990

7.2 Inaease the number of scrence aeed
muath alliinees wiathin the nese 12 months

Uy ¢ Grege Petersmever Depraty Assistand to the Presdend Trector Offe e of Nattonal Sercice
The White Howse W onking Grogp VI Co-Chan man
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o Recommend that cach DO taalinny de-
velop one new allunce i cooperation
with local schools schools disticts
Ahances wilb mclude tocal mdustny buse-
Ness unnersiy parners

Fhese

These precollege athances wailt be i place
by the Apnl 19090 Natonal Saence and
Fechnology Week ONSTW) program and
be tocath idennhied as part of \NTW
detnaties

e Atthe end of 12 months, these allunces
will have formulated a program plan
whch wall include dennticauon of new
alance partners or groups which can
torm then own focal alliances

o Recommend that DOL establishi the 19o0
NSIW program as one that focuses on the
need tor science and mathemanes hteracy
and programmanc development in the
schools and the communiy and also
recognize existing and developing all-

dances as effecive agents of change

e Recommend that other U S agenaies
mvohve themselves e allance develap-
ment adinviies te g the 0N Department
of Agncuture exists i eveny county in the
COUNLIV ) as part of s general support of

local schools

o Tobeettecne local allances necd 1o
have the acuve patnapanon ol

o K12 educaton distiicts

o Local prvate mdustiies

e [ nnersiies,

DOIL Liboratones

e \edia

o Entertamment professionals
° Parenis

e | eared otticals and

Protessional saence md enamecime
or2am/Zdations

7.3 Inttwate @ program to be named
Saaenceesant
mtergencranonal math and science expen

Buack to our Tature o deln e

ences to earhy childhood stadenis The
rationdle for this tecommendaton

e Few if amy programs begim science and
mathematics uexpertiences it the pie-cle-
mentany fevell this ume has been denu-

fied as a anucat age

(4

Headstart and smela carhy chitdhoaod
programs mvolve many of our tugeted
mathemancs and scence student popula-
tons, ¢ g, nunorites, at-tish youth These
programs mvolve parents, Who are seen as
A hev o enhanomg educanon

The intergeneranonal weaching approach
will provide older students opportunities
for expenenang the teaching process, and
potentiatly increase the number of candi-
dates for the teachimg profession

¢ Resources need to be targeted at bulding
experences for childien born this vean
and contmue building as they progress
through the svstem Thas will enhance
studenis staring educaton at the same
Fhe programs will reman in place
tor the nest generaiion of students,

levet

Lhe Working Group therefore iecommends
speaifically the tollowing

o Tordevelop a numuam ot 10 pilot pro-
arams thiough Nauonal Laboratones—
cducanon athances

Lach program will present mtergenera-
uonal mathemanes and saence experr
enees 1o pre-sehool chauldren, ¢ g om
HeadStan Programs

T high school students acuve and
reted Liboratony personnel (serenusts,
cngineers technicans) o pariapdie W ith
teachers who will form teams 1o present
saienee and mathematios expenences

v aduate the prot programs at the end of
one vearand prepare o mimate aprogram
that will incorponte the successes learned




Iw Hector Dimonoriant Saff Screntist Science Fdicat o Conter faorence Lieermore Labarator

Workrng Coronepr VIECo Chanman

i et can be dissenmated more waideh
through the alhances desanbed above

Hus group recogmezaed ihat iesttunional
changes would greathy taatitate the mplem-
entation and eftecineness of these proposed
Jetnvies

T4 DOT twahues necd o recognize the
professional pattic, . on of then techimedd
personnel i community achviies - Recogne-
ton could he pert of then petformance
evaluaton and through the provision ol
funds i acwali deter the costs of then acivi-

s

7.5 Setting up a natonal umbiedla o senve
s Lbmedhanism for montonng, evaduating,
andading the above programs - this
umbrella will also senve as a dissemimanon
network 1o help other techmeal instiations
become part of the outieach etorts and o
help educanonal msttetons leamn whae s
2alable m then commuanes

Goals - 7B

Onven that saence and mathenmatios iteracy
~hould be the concern of eveny aitizen
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o Facthate the ol ement of saenee and
mathematics professior . and communn
members with schoots and fanuhies This
will increase mterest i saence and mathe-
mutics. andbimprove motn ation 1o study
these subjedas, and gne conbidence o
studdents and weachers i thar albalin o do
saence and mathemanes

* Recognize the value of and rewaid volun-
e participation,

Idenuty the needs of schools and taniles
Py direct mvobvement of the mathemati
and saenohic community wath teachers.
~schools, and the commumity -at-Large,

e Detenmne what works and muluply these

ciforts

Resolutions - 7B

ftect the Nanon s schools over the neat
vear by maeasing the volunteer mvohve-
ment of saence, mathemuatios, and wechnot-
ogv professionals by 1000 Tooease peer
mentors studentsy by 100 as well

* Recognizmg that curnicula are often out-
dated. work duccty with weachers and
students to provide nrotessional develop-

64
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Dr Hermann A Grunder, Director Continnons
Flectron Beam Accelereator Faciliny

ment opportunities as well as o update
hnow ledge

W otk cooperatnels wath the education
commum 1o plan programs mand out of

\kl]()( )I\

Mobilize caientists, mathematiaans, and
tesesatch 1 osonnel o become mvolved in

s hools

DOTL labs can make magor regional etforts

DO can speathead the development of o
genenice plan tor outreach o be used
those who work as volunteers in othes
msututons

o \obilize members of the communits -at-
Lirge to work i cooperanon with scence,
mathemates, and educanonal commung-
tes and to establish networks tor commu-
ncahion

o ‘Triun volunteers of all ages from all
sedtors

Actions/Projects - 7B

7.6 Idenuty tocal pomts within communities
for alliances among educational community
and the community -at-large Use existing al-
hances Gsuch as the Triangle Coalition for
Scaenee and Technology) to help in this task
Some of these focal points could be

e DOE tacilines

e Other government 4genaies

o Other nsttunons (husiness and indus-
. professional assocraions)

7.7 Assess the needs of the local commu-
miy through mectings

o [denufy needs

o Deternune goais that will meet needs

o [denuty existing local and regional pro-
grams and new ideas that wall help meet
these gouls

7.8 beternnne medhanisms for addressing
needs and reaching classroom teachets and
others thirough both existing communica-
tons channels and by developing new ones.

7.9 Establish communmication with locat and
State authonties  governor, mayor, school

board, prinapals teadivees, business leaders,
uninersities atd colleges, and youth leaders

7.10 Estab'sh communucauon with parents
and the PTA thiough meetings, lectures,
<huerches, and other communiy groups

7.11 Neetwath saence and math eachers
Articulate tocal and general sssues. and
cmerge with a work plan Determine what
is clfectne (people. programs, insututons)
and disseninate findhings

7.12 Meet wath students o develop peer
mentors i saence and math

U



7.13 Idenuty coordhnater champron ol
Deternune what
volunteers matert-

GOV es i omnsttubons
resouices are v athible
dis, faahities

714 Organize regiondl consortia which
utthze all resoutces i the wed national labs
1esedrch centers, and mdustin

7.15 Develop o regional saence resouree
handbook by sun eving teachers to deter-
mine what factites and insttutions are daec-
cosstbie and provide usetul experiences
Idenufy speatic personned at cach insttution
who are commtted to mantainmg aceesse-
il and vatue

716 Fstablish acooperatne program with
engmeets who buildd equipment for class
wom expetences, and teachers who test
and dev elop curnieada tor the equipment
The equipment and matenais can then be
shared wath other schools

7.17 saenubie institations and mdustn can
provide faaliies on weckends 1o teachers,
stuctents, and the public Tor taming, men-
tormg, and othier acinanes

7.18 lran and educate saentsts and tech-
mcat sttt so they can transter then skalls and
eyperienee o teachers and students Volun-
teers should be under the direcnon of each-
ers. who know what is needed and how
«an be ncorporated mto the classroont ex-
purience

7.19 Teachers need release ume and free-
dots to paricipate in saence and math
cducation actvities  In-service trunimg s
needed for teachers as well Incentives must
be provided to motvate teachers o imvest
the tme and encrgy partiapaton requnes

7.20 Scence and mathematicos professionals
need incentives o, such as recogninon at
the focal, regional, and nanonal jevels
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7.21 Parents need 1o be mvohved so they
c.n provide the support and encouragement
needed by the students

7.22 Famuly members (parents, grandpar-
enis, siblings) can be traned o augment
teachers resources, espeaally at the elenen-
tan school fevel

.
7.23 Develop a database coverning saence
and mathematies education resources
throughout the Navon  Establish an 800
telephone number to provide regional
resource mformation to teachers, students,
and parents

7.24 Target the prvate sector as well as
agenaes 1o tthe responsibiiny for cach of
the 10,000 schoot districts so that cach will
have a community support group

1 chapter weas prepaared and edited Iy

Mr C Gregg Petersmaevet

Deputy Assistant 1o the President
Duectorn, Othice of Natonal Senvace
The W hine House

D Hector Timounan
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0 30 P\ RECTHPTION and

30 DINNER

DXRIS!
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Ceremonies

kv note

Closing
Re muirks

Unnversiy Art Museum
Unnversty of California, Berkeley

Glenn 'l seaborg

Charrman. Lawrence Hall of Saience
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Unnversity of Califorma, Berheley

Charles v Shank
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fawrence Berkeley Laboratory

James D Watkins
Admural s Navy (Reted)
secretany of Foergy

Richaid 11 Trub

Vice Admaral, TS Navy (Retired)

Adnumstrator

National Acronautics and Space
Administiaton

b James Ruthertord

Chiet Educanon Officer and
Ducctor, Project 2001,

Ametican Assocnanon for the
Advancement of Saence

Glenn T Seaborg




MONDAY, OCfOBER 9. 1989
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Lawrence Hall of Saence

Charles v shank Moderaton

W eleome \Marnorie Gardner
Diarecton
Lawrence Hall of Scrence

Spehers David P Gardner
Proesident
I niversiv of California

Richard T Trab Glenn T seaborg

Vice Adimural TS Ny (Retredh C hairman

Adnunistratorn, NASA Lawrence Hallb of saence
Chatles M kolls James D Wathins

Deputy Under Searetany tor Adnural US Ny (Retiredd
Plinnmg, Budget & Fyalutation Searetan of Fnergy

N Department of Fducanon

Loy 30 PRESS CONTIRENC vmpitheaten

11 oo PLENARY SESSION \uchtonum
Lawrence Hall of Saence

Glenn T Seaborg, Moderaton

Atbert shanka
President
vmencan Federauon of Teachers

Bill Homg

supermiendent of Public Instrucuon
and Pducauon Direaion

State of Caldormia

L1 A0 Proesentatien Chicago Bducaton Reform Partnerships

leon Lederman
Drector Fmertus Fermn Natonal
\ceclerator Laboraton
GOVernor s Saaencee Advison
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Fourdes Monteagudo
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]

} i
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The tollowing documents were ated m the
et were used i prepanng bricting maten-
A tor the conterence, o have smce been
kindhv sent to us

Adams, DE Robents, J Loand Walsh, ML
1080 The Indindual, Saence, and the
Fivuonment  JOST OMay 1939 100-112

vertospaace Fducation Toundanon 1989
Amertca s Next Crsas o Ihe Shortfall i
lechmcal Manpower Aathington, v A
vcrospace Tducanon Foundation

Ametican Assocation for the Advancement
of Science 198 Sauence for A inericans
1 Project 2001 Report on Literacy Godls 1

saience Mathematios, and Technology
Washigton, DO Amencan Associaton for
the Advancement of Saence

vniencan Chemiucal Sociens 1989 Lanca-
non Policies for National Stovreal W ash-
mgton. D C - Amencan Chenneal Sodien

Busiess-Thgher ducation Forum 1983
Amenica s Competttive Challenge The Need
Jor a National Response \ ashington, ) (
Business-thgher Fducauon Foraum

~1ORK Dmerican Potentieel U Thonan
Dimension N ashington, 1 ¢
theher Fducanon forum

Busimess-

Camnegie Counal on Adolescent Develop
ment 1989 Luring Poits Preparnng
Lrertcent Youth for the 21t Cerdury

Washington DO Camegie Counal on

Adolescent Development

BIBLIOGRAPHY

Devaney, K198+ “Math Beyond Compu
taton - EQUALS mnsenvice program helps
teachers mous ate female and mnority
students to relate math to therr daily lives in
useful and enjovable wavs © Educational
Leadership (December 1983 January 1984)
58-0f)

Downie, D.Slesnick, T and Stenmark, JLK.
1981 Math for Grrls and Other Problem
solers Betkeley, CA - University of Califor-
nit, Lawrence Hall of Scrence, MathyScience
Netw orh

Finkbemer, A K198 "Demographies or
Marhet Forees?” in Women m Saence and
Engineenng A Speaal Report, Mosaic 18,
10-17

Fort, D C and Yamey, HL O 1989 “How
Students See Saentists - Mostly Male, Mostly
W hite, and Mostly Benevolent™, Saence and
Childhien 26 8-13

Fowler, TN 1089 Opportunity in Suence
Fducaton ™ Chemiteeh (February 1989y
083

Howen, G 1989 Wanted 675,000 Future
Screntists and Fagineers ™ Saence 244
1530-153"

Jacobson, W [, and Doran, RL 1988
scrence Acherement i the United States
and Swxteen Countries A Report to the
Pubhic New York The Intermnational Asso-
con tor the Evatuaton of Educational
Achicvement, Second TEA Saence Study
Feachers College, Columbia University

51




Rnapp., VUS| Stearns, MS st John, A and
Zucher, VA 1988 Prospedts tor Improving
h-1.2 Saence Fducanon trom the Federal
Level  Phrbelu Fappan 09 677-083

Past Decade shows No
(REFN (Janu

hneger | 1089
Gam m U S Sarence Literaey
AN A TOSYY 2420

huntz. P 1989
Stis Concern on Ehll
21792183

Saene e and Mad Fraanimg
CQ tAugust 19, 1980

Ndauondd Academy of Saences Comnuttee on
Saaenee, Fngimeenng, and Public Pohoy 1984
High schools aond the ¢hanging W orkplace
[he Piploves Vierr Washington D ¢
Natonal Academy Press

Natonal Acaden of Saences, Government-
Unns ersity -Industn: Researchy Roundtable
1937 Nurturonzg Saence and Fagieering
Falent U Disctission Paper -\ ashington
D¢ Roundable Group on Sacence and
Ingieenng Lalent

N\ationdl Academs of Saences and Natonal
\cadenmy of Fngieening 1982 Scrence anted
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saences Fducation Board 1988 Wellsprng
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posuem Washington, D G Nanonal Acad-

emy Press :

— 189 Feerybody Counts A Report to the
Nation on the Future of Mathematies Edu-
catton W ashmgton, D C - Nanonal Acad-
emy Press

Nauonal Research Counal, Office of Saen-
uhic and Fongmeenng Personnel 1989
Responding 1o the Changing Demaography
Women v Scrence and Engmeernng
Washington, D C - Office of Saenufic and
Frimeering Personnel

Nanondl saence Teachers Assooauon
(NSTA)Y TO8T What Research Says to the
Scrence Teacher od N C Hams and R F
Yager Washmgion, D G ANNTA

— 1083 Saence Teaching 4 Profession
speaks 1983 Yearbook of the National
scrence Teachens ssocianon, ed TR
Brown and D P Butts Washington, D C
NNTA

— 198+ Redesigmmg Science and Technol-
ogy Educaton 1984 Yearhbook of the
Naittonal science Teachen Asocuation, ¢d
RW Bibee ] Calson,and AT McCommuack
Woashington, 12X CNNTA

— 1935 Saence Technology Socety 1083
Yearhook of the National Scrence 1eachoen
Asoctanton ed RW Babee Washington,
DO ANNTA

— TURT  Saence forthe Fionof It A Grde
to nformal science Education ed Druager,
MW ashigton, DO NSEA

Quality tducauon tor Minonues Projedt
1900 Lducation that Works i Acnion
Plan for the Fducation of Minorties
Cambrdge, MA - Alassachusets Insutute

of Technology

Ruan, ] 1989 Study Shills tor the Sar-
A Biudge over Troubled Waters
37337

Chees
JONT MLav 1989)
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shanker, Albert 1989 Asking the Rigidt
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